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NOVEL G FROTEIN-COUPLED RECEFTOJRS 

CROSS-REFERENCE TO RELATED APPUCATIONS 
9 11» pieseot applicstkn claims priaritjr of Ai^)I}^^ 

Maroh 8, 2000; Serial No. 6(Vir7.715. filed Maich 8. 2000; Serial No. «)/ir7,929. filed 
ManOi 8. 2000; Send No. 60nr7,930. fibd Minb 8. 2000; Senal 
Maich 8. 2000; Scdd No. fiOnn^S. filed Maicfa 8, 2000; Serial No. filinS7,830. filed 
Much 8, 2000; Serial No. 60^187^, iSed Mndi 8. 2000; Serial No. 60/187^82. filed 
10 Match 8. 2000; Serial Nol 60/187^81. filed Maicli 8. 2000; Serial No. CQn87,714. filed 
Maieh 8. 2000; SeridNo. 60/189^ filed March 8. 2000; Serial Na tfV187^4, filed 
Match 8, 2000; Serial No. 60nS7^ filed Much 8. 2000; Serial No. <V18Sj049. filed 
Mazch 8t 2000, each of wbich is hereby inooipantBd \tf leftniuoe in in enfiiE^. 

15 FIELD OF THE INVENTION 

The present invcntian relates generally to ^ fielda of genetics and ceUolar and 

molecalar btology. More paiticuhriy. flw inventkn relates to novel O protein cavg^isd. 

lec^itois, to polynucleotides that encode such novel xeceptoxs, to mgeitfs such as 

anti b odjes, probes^ pnnicxs and iQts ^'■^iijh**"^ such antibodsei^' psobes, pDdnmv related to 
20 Oe same, sod to nur&ods which use tbe novdl O prate 

polynncleotides or rcAgcDta. 

BACKGROUND OF THE INVENTION 

The G protdD^oD^led receptoCT (GPCRi) fbnn a vast atqieiftoiify of edl c 
25 iecefiiui i ^diicih aie dugacteriaed by an aioiBo - tRnninal cixtrocftniilaT don aii y a ca iboag^ 



I also xefbned to as seven 
tramiiiMnlaaue (TI^Q receptors. These seven transmembnne '^^^fm define three 
cartracennlar \oapt and tbiee rntracennlai loops, in addition to die amino- and carboxy" 
30 twniiiifi The «ir«i«<»gnwi<iT portions of the lec ep t or have a xole m lecogoizzng 



It incnponfiBg lbs sbut i; Oio aGPCR«3i polypi^lidn gnrodcd bj tfn aone; m 
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d nc e p ftttB htnd a vaneQr of hgands indiuliuf o 

mttea, tnicleotidea, li^iids, odorants, 
and even photons, and an im p ort ac t in fiie normal (and sometimes the aberrant) fbnction 
of many cell types. {See generally Strod>ei&.E^. J. .fiiocAen. 1S>6:1 -10 (1991) and Bohm 
et oL, BioiAem J. 322:1-18 (1997).] When a tpcd&c Ugand binds to its coxresponding 
rcci^rtoi', tbc tigmd typically sfimulaies Qie receptor to activate a ^wxific hetemtiiutciio 
10 g Hanii ix ntBl eot i d^ blB dhig regulatory proteia (O-frotsso) ftas is^ c o nplert to fbc 
intraoettulat purthm of flba xeccptiv. The O jsuteui in tnis tmsmti a aigoal to an eSbctor 
nolecals wrfbm flio cell, by Hlhcii stinwilitiiig ec wihrHniiinj fjj^ activity of ttiat eflfector 
molecnle. These tSkctot matooidBB iBcbda ader^ylate eydase^ phoepfaolipaiee and ion 
chamds. Aduiylate cyclase and p^**!***^!™** * are enzymes that axe oxvblved tn fte 
IS p n w l u c flm of Ao s bw h hI o i ei i wi g CT moleciiles cAMP« iiiciaiirt 1i7hoQ]taaie and 
dIacygJyceioL It is dirooj^ Sns seqneaoe of events (hat an extxaeelhilsr Ijgand sti m ul i 
exeits iiMiBcdhilaT cbattgea Saoogh • O pnitein-coqded recqptor. Each soch receptor has 

mtiaceQiilar efiector system. 

30 Becaase of the vital role of O piotein-coi^pled receptors in die oonomnication 

between cdls and tfiair emdwmiMMiU lacb lecepton are attractive taigets ftv tbc[^)eatio 
hiletveiitioiv Ibr example activating or astagomziQg soch reccptoti. Fof leeeptors 
hanrhig a known ligand, the i d wd i fi cafi cp of agonists os antagonists may b« aoB|^ 
^McificaOy to eahanoe or nldUt the actien of flie Ugand. Some O proteiD-coapIed 

2S leocptao Inve nilea fa di ae aa o poflxtgenesis (ag., c p i t afa diianiAiuB seeepton flwt act as 
HIV e(Mecq>ton WKjf have a nle to AIDS pathoge n es i s)^ and en a Hi active targets fiir 
tberapentic intervcation even m die absence of knowledge of the natual Egand of the 
receptor. Odier receptors are attractive targets for dienpentio tntervcrxtioQ by vixtne of 
th ei r expretstoQ patteni to ttssnes or cell tjrpes that are Otemselves attractive targets fin 

30 thcrapeotic lolei veiitiozL Ruamples of fids latter category of receptors iochide recqjtors 
expressed in mnmme cells, w4itch can be targeted to eifbet inhibit sntommume responses 




V^.disofden, This latter 
categgqr of xecqptor ia alio naefti as • madEcr far identifyfag and/or pm%nig {a.g., via 
flooreacciMO <ictivitKl sorting) ee lh ila f subtypes fiiat wxp i et s the leceptn^ 
lAribitonatdy, only a bxmted nntiiber of O ptotBin leceptofs fioui the oeulial nervous 
systern (CNS) are known. Thus, a need exists ibr O pioteliH XWipl o d tec q itws flisit have 
been identified and show promise as targets ibt tliff is pfi itlc jnterventian fa a variety of 



SUMMARY OF THS INVEimON 
Tfaap 

Mpieuoo ftat encodea a pidypeptide coct^Bist 

g of SEQ ID N0:13S to SEQ 
15 IDNO:268,ar8&agmeBtfheno£ The midek add molecala cneodea at least a poitiaa of 
nGPCR*x. In soma embo dim e nl i, the nucleic acid molecule conprises a seqaence that 
encodes a polypeptide compTiztng ■ seqiiaiee selected fiom the groop consisting of SEQ 
ID NO:135 to SEQ ID NO:26&, or a firagment thereol In some embodimests, the rmckic 
acid molecule comprisns a seqnenee homologous to a sequence selected fiom Cbe gioop 
20 consistiitg of SEQ ED NOil to SEQ ID NO:134^ or a fiagsxeat thenol hi aome 
endwdiinenta, the nocleic acid molecule comprises a teqoaoe selected fiom ttn group 
'•fFHT***>t of SEQ ID NO:l to SEQ ED NO:134, and fiagments fheteof. 

Aeootdfag to eomo w nbi jdii i ieii ti , die present tnventioa p i cv id e s vectan tAich 
"f""!*!*" flw imclric aeid oiolecole of flie hivculioo. In some embodimfwti, the veetor fa 



S3 . an expVBsaioa veetor. 

Aeoofding to tome e 



Deitt% the preaent ioventian provides host edb vAich 



Tho present mveotioo provides an isolated nu c l ei c acid inolecnle oompriaii^ n 
30 nucleotide sequence oonqdemeailaty to at least a portion of a sequence selected fton Iho 
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g of SEQ ID NO:I to SEQ ID NO:134. sud poitian oonptisixig at kast 10 



tfflpiencft fdeeted flan flte gfoap ^rflf»*i«**?B of SEQ ID NQ:135 to SEQ ID 140:268, or • 
5 booolog oc ffcignrT* Ibextat. Tbe mefliod ooBCfnistng Qie stepi of introdncing • 

rnim^*"* cag maiinB vector dnt incbdes • oa r l eotirtn teqaence dm encodes tbe 

po^jFpeptide into a conqiatibfo host atD, gpnmi tbo hoA cdl under conditions for 

•^T— of tb» polypqitide sad l e c o vcdiig tbe polypq^de. 

Tl» pieseot mventioo pnnridei so isolated sntibody which binds to an cpitopo on a 
ID pc^ypqitide co uipriiii ig ■ sequaice Blected from the groop co awti mg of SEQ ID NO:135 

to SEQ n>NO:268, or • hosiok>g or fiagment thereof 

' The piesaai ipvenlion pnmto m method of inihirfu g an iii iii i i »K > r ct pon se in a 

mwnip'^ asahist a polypeptide cooqnisiag a ceqneace adeeted ftom tbo groop coosistiDg 

of SEQ ID JIO;13S to SEQ ID MD-.2C8, or a hoMcdog or ftagiiwiit Ihereot Hie mettiod 

U ftiWHpril*t t< l" r l"t« tPi > iig t» « mnpn^l n fnnmit tha polypquMa mffitnmf to Trvhira 



a pravides a mefhod fiv identi^Riig a eorapoBOd vMeb. Imidt 



Thepn 



nGPCR-x. The method cotapri>ei Ihe ateps of fionhicfing nGPCR-» with a compoond and 
detenmniiig whether the couqwund bimb oGPCR-x. 

The pzeseol tDveiitioa pravides a meftod for identi^riiig * conpo^^ 
nncldc acid xnolecnle encoding nGPCR-x. Tbe metiiod conyriiwai &e etepa of contacting 
said msleic acid molecols eoRoding oGFCR-x with a o uiupouu d and dgtemtrorig whedier 




Tlie JMTHH* invention jnwidea a nwfiiod of ideuti^fiog an aniiual honwlog of 
hGFCR'-x. Hie melliod comprises fbe steps screening a noclcio acid database of Qw 
' 30 animal widi a seqtience selected tarn die gnnq> consisting of SEQ ID N0:1 to SEQ ID 
KOil34, or a portion theaeof and determining wheflier a portion of said Hbiaiy or da t a b ase 



is iMOioIosptii to said leq t iaic e selected fhsn poop coniistiim ef SEQ ID NO:! to 

SEQ ID Mai34. or portian tbBito£ 

TIm pr**ifn* invBotioo provides s wi*<t>«*'i of idcjitiQfiug an homblos of 

bGPCR-x TheinethodsconqgisetlliestqpssCTeeafagsmiddeaeidlibrsiyofte 
S podi a nocleic acid molecote having a sequence selected &om the group consisting of S^ 

n> NO:l to SEQ ID NO:134, or a portion thereof and determining wfaeSier a portioD of 

said lifaniy or database is ho m ologous to said seqQcnce tdec ted fioui tbe group consistnig 

of SEQIDNO:! to SEQ ID NO: 134, or a portion dKieol 

Another aspect of the p re sent invention relates to mcflioda of screenin g a tmman 
10 sobject to diagnose a disorder affectng fte bfsio ox gtiurttc piediaposi tiou therefor. Tbe 

mefhods conn p n s a tbe steps of assatymg madeio acid of a hmnan sntgect to d e teimio e a 

faiotogicBl aetiviqr ei at leatt one nGPCR>x that is eipietaeid fai tfie fanin. Hie sGPCR-x 
ft flfniHri— an aminD add seqaenee cdected fiem the gnoop iwnsiat i n g of S6Q ID>K>:135 
IS to SEQ ID N026I; and sDdie vsrisnti flnnnt A <Bsgnost» ot flw di sorder a 

l^rtdtltp'Mrii*^"** " tnmJI^ ftftWi^Mt «w atiawieB of llip ....JjlLiun. Tte pftS H MlC Of S 

mtitatioa itHrrfaig tta ammo acid seqeenee^ c jtpi'C M ioiv os biologicd acdvi^ of dm 
nOPCR-x in die oneleie add corrdates wifli an incre as e d risk of developing die disosder. 
Tbe present inventian flsOsr xdates to mefliods of screening fca a nCPCR-^ 
20 bsieditaiy mental disoider genotype in a hmnan patient. The methods comprise (be wtep» 
of providing a biologica] sample compnsmg nocIeK acid finm die palieut, in which fbe 
nncleic acid mclmSes acqneoces conesponding to slides of nC3*C!Brx. Tbe presence of 
one or nme nmtatiaas in the nGPCR'Sc sllds is indicstive of s bBicfitsiy lU f u l s l disorder 



The pret 



1 pnnridei 



iiwn*»t disorder cc a gBnetfe piwlispoailiop Ifinr.fiif. Tho innhwlft an ofigomdeotido 
Bsefid as a picbc fiir ideDtiQfisg pedjnnoiidosois m a Iiiibisp hGPCR'X |pBnB> The 
oligomicleotide comprises 6^50 meleotides m s seqncnoe flul is idcnticss] or 
compieinartary to a segn e ace of a wild type hmnan nGPCR-x gene seqaenee or nGPCR-x 
ffftdfng s e q u en ce, exe^it fiv one sequence difEeience selected fhnn tiie group consisting of 
• nudeoCidB additkii* a mdeotide deletion, or ratdeotide snbstitiitian. Tlie kit also' 
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nmlDdes s in^^ packaged wifli flia tJigomwdeotidei Th^ mwha contams mibnnation for 
jdenli^ing pdy m o q ilris n a flat conelate with mental disoider or a genetic pred iip o d tion 
dmsdb^ As pcjyiuwphisnfis being identifislde nsntg (he obgonocleolide as s piobe. 

The pcesesi iBventioo ftvOier idstei to Methods of td e iitift fisg aOPClLcc s Hrti e 

5 vn&nts Aat oosnlatBS wift mental dmocdsis. Tbe inethnds eomprisa the steps of 
providing bidogicd ssoqiles ftat co mpri se pncld e acid from s Im i usH patient disgnosed 
with a T"^'**! disorder, ox fiesn die patient's genetic progeuton or pngcny, and deleetmg 
in die nodeic acid flw presence of one or more motatioxis in an nGPCR.-x that is expressed 
in "die brain. Tbe nGPCk-x comprises an amino acid sequence selected fiom the group 

10 consisting of SEQ ID NO:13S to SEQ ID N0a6S, and allelic variants Oiereofl Tbe 
nncleic acid includes sequences oonespondzng to die geaie or genes encoding nGPCRx. 
The one or rvrnt mntitinw ti<*r^ird in<1i^tT an iTWk ■■»H>T^t fh%t rtmitf* ^ariih » m«mt»l 
disorder. 

The present iav e uU oo ftrSwr xdales to pmified pdymdeotides ee uqaiain g 
15 BB c te etide s eq nwiwis rn c odrn g dldes of nOPCR-K ten a hmnan with mental teoider. 
The pdyoncfactide tgftoidises to die c o mptem eot of s seqneaee selected ftom lbegroiq> 
eouistiog of SEQ ID VOil to SEQ ID Nai34 under the ibUowiog hybridisation 
oaaditioas:'(s) l^liadizBtiaDfiir 16 Iwids at 42'C in a bybriiSzation sohztton eomprisiitg 
SO%fafmamidn.lHSDS.lMKaCl. 10% dexttan salftto and (b) washmg 2 times ftr 30 
20 omnites at GO*C in a wash sohition compriaiiig O.lx SSC and IS SDS. The 
poJtytnideotidB that encodes nGPCR-x amino add sequence of die hmnan difien from a 
sequence sdecfed from die groop consisdng of SEQ ID NO:I35 to SEQ ID NO>.268 by at 
least one ttiridnft. 

Tbe prewot hiveotian alao provides xneOioda fbr identiiytsg a xnodnlator of 
25 bkio^esl scdvityofiiCTOtHX Gonvddi« llie Slips of coolscltagacdl Oat oq^ 
nGPCR-x in (he pcesence and in tha sbsenee of s pntathre mod Bht B r cnmpocnd and 

rn^mwt^ wOPTTI-* W<J«gieaT me^ntty Wi Urn mJl. Tlw deoCSSed OS joCRSSed flGPCR-X 

U61o^cd scthdQr is be pppscnce versus sbsfiiife of Ae putstive luodulahit' is IiiJfaimlvft of 
.a modnlator ofbidogicd sutivitya 
30 TTm ptesenl jmrandoa Aufbes provides me ft o d s to i drntii y c o iii ] Ww n ids useftd fiv 

tbe treatment of mental disorders. Tbe methods comprise tbe steps of contacting a 
6 



rimip«fTtt«n ««mptt«?wg «fl»rtt-T ^an^h m Mvmpmmd mapeclgd of bindiiig wCPfai-*. The 

binding between nCVCR-x and Ihe conqionnd suspected of binding nGPCR.4 is detected. 
f ^ f t p tm t wtAm i ^ ^ iit i f j^ If nGPCR^ SIS csndidste coapoaiids nsefid fiv the 

treatment of meats] disoder. <>ii^iwim<i« tAmMUma ■« Wwafeg «npr»^iMy ba ferft»»r 

5 tested in olherassqrBiiMdnaiig. bat not limited to, fswfmnioddi^ in osde^ 
qnaiititate Qiev activi^. 

Tbe i»esent inventioa ftsdwr provides meOiods tor identi^rfaig a ooo y onnd oseflil 
as a modulator of binding between nGPCR-x and a binding partner of nGFCR-x. The 
' mediods comprise tbe steps of contacting die binding partner and a compodtioa 

10 comprising uGPCR-x in the p r e sen ce and in die absence of a pntxdve modulator 
cimqKnmd and detecting binding betwe en the Inoding partner and nOPCR-x. Decreased 
or iiKr*^^ binding between Om binding partner and oCTCR-x in dm piesanee of the 
putative modulator, as compared to binding in die absence of tbe pntative modnlator is 
ixdiestivB s nodnktor Goaspoond nefid fiac fliB tiestiiierit fif a relsted diseaae oc disorder. 

15 y > B l l i ?1> lin ds i l*1H*^*T*^ *« iif^W«*m h^nAmg^ httmmm TiCTf3t-'K maA m ngpgi-x Mnding 
partner may be flBidMr tested in Other ssiqrs indndiBg, bol liflt limited to, 
in cvder to confiiaa or qnantitatB dicir sctivity as imWhil s twi s. 

Anodier aspect of fiw'present in ve n ti o n idates to mefliods of puri^ring a O proftein 
ten a aample containing s G pnldii. Tim niefliods comprise the steps of contacting dw 

30 sample widi an nGPCR-x fiv s time sufficient to allow dw O pmtein to finm a conqiJex 
widi die sGPCat.-x: isdatmg die oonqilex ten remaining cumpoii e j i ts of die sample; 
«Tp«h.flTAtg die eonqilex raider oonditiana v/iadh result in disso dat ioo of daa O protein 
ten the nGPCR-x; snd isolsting said O pmdn ten die dQPCR-x. 

as VfETASLEB DESCRIPTION OF mEFEEOIED EMBQDIMDENTS 
Dflflnltions 

VsrioQS dsfinitinDS are —"•'^ Ihi'WFtTKwf Ibis document Most words have (he 
meanmg dat would be sttribnted to those woids by oos ddDed ta sit Words 
specifically defined eiOier below or ebewfaoe in tUs donmeat have die nesaiiv 
SO provided in dtooonlBxtoffliB present invcatianss a whotesndsssn^ypicsqy understood 
by dMise skiDed in Ihe est 

7 
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1 in IfaB lefin to ptdymickotidet 
produced liy pme^ (Jmstm^ is op p o w d Id cnzynudiOi mcfliodL "WboQy* tjmlbcsjzQd 
DNA ceq^tencec m de re f bre pnidiioed eotiicfy hy ehemctl nwan^ ud ^urtitOy" 
fyuibetized DNAs essbnoe (ho96 w tBitro only poitkns of dw fcahnt DNA wen 

5 produced tiy cbeniictl iw.wbi 

By d» leiiii "le^on" is meant • jiiyncaOy ( aiii l i gnoai poztton of die primaiy 
K t w ct u re of ■ biamolecsle. In die case of jacatans, t re^on is defined by e cozoigiious 
portton of tbe amino «dd seqne 



Tixa tfJfn "domajs" it hereio dff i iiRd as re&iriiig to a stractmal part of • 
a known or sn^wcted fii n>c 4iO D of die Inoniolcciile. 

to all or put of tbtt icgkm . Bxampka of GPCR protem Ammjm iochidB, but are not 
liifttliwl tof fliB wxtMf i Bt hihi (iL&t N'tuiutnaQ^ tmsxneiiibnme md ^ytftrl'tir*" (i^Ci 

nwes transmemhrme legmeats of a GFCXU and e*ch of the loop teginenli (both 

As used hcteni, die tenn "activi^ refen to a vaiie^ of measnnbk ind^ia 
suggesting or revealing bmdio^ eitber dsect or mdiiect; affecting a lesponsei, Le. Itaving a 
20 meastnable aSect in raponse to some exposure or stimulua, inchidtng. fiir exaoq>le, the 
afBnity of a conqxnmd fbn directly binding a polypeptide or pofynocleotide of tbo 
iuveatioD. or. for taamplc, measuzemeot of au H wuits of upstream or downstream proteins 

f tBdkartnd odnwis^ u used ietda, tbtt ■bbraviafion fn lower case (gpcr) 
2S leftn to a geae. cDNA, RNA or nnclrfa add seg ne pca^ while the upper case vezsion 
iGKS) nSen to a protni^ polypeptide, peptide, oUgapeptide, or amiDo acid nquoicc. 
-Tlio IcLLu *^iOPCR-3^ scfefi toaiQr of flio nC^CSs tstit^ hneaiit wbtla specific lefaeace 
te«iiOPCRfflrc3UHiq)bflOTClU2iy73)iBteoi4yto<hatq»ecifieiiGP^ 

As used benetB, the teim '^aattbodty" is mnnt to teftr to oonqdete^ intect 
30 antibodies, and Fab^ Fsb*. F(ab]2. and oOnr fiagmea 



S IbwwrC i>..uii..j imdiides moc* boimoiuOi ^ydngen bond^ Vn der WaalSk l^dii^pliobic 
iHtMH »tkui% cte. Tin ptQ^uud ntsactum, fto tendon can be after direct or mdirecl^ 
indirect being rt ii owgb or due to die eff e ct s of an o ther protein or compound. Direct 
binding r&xb to intenctions (hat do not take place dnxm|^ or dae to d» efiect of another 



10 Btoding may be detected m many difiercnt marmexa. As a noo-limitisg example, die 
physical bindii}g isteiaction between a nGPCR-x of the xnrczitioD isd a conqxxmd can be 
detected using a labeled f4>mpo« iii AttBmttireljr, fimctional er ido ic e of binding can be 

invenliaiL Bimlln of die tiiiisfrflBd oeO to a Ugand of the nGFCR>x ftat was tansfected 
IS imo die cell psovides fimctiaml wMei i ue of bindiag. Other mdhods of detectiog ^**^rn 
an wdl Iluuwu to dioie cf doD io As aiL 

mokcole, incloding, but not limitnd to^ small axilecole^ p 
or nDdeic acid, and sndi oonponnd can be natural or syndietie. 
20 As used herein, the term "conqtlezQentaiy* lefen to Wataon-Oick basepaiiing 

between nucleotide units of a nucleic acid molecule^ 

As used hffT^">, die tenn "ooctactin^ means bringing togedio:, eiflier directly or 
rodizecdy. a congioond into physical proximity to a polypcfitide or polynacleotide of die 
XQvcntioiL The polypepti d e or p^^foncleotide can bo m ajiy number of bufTcn, ffalts. * 



■ plab^ ceU adtnre flad[, la a nnciaaiiay, sodi as a gens cUp^ or fliB like, wind 
die mclnD acid nK^eeidB^ or p<4ypeptide ronoding fha nQPCR or .Ur agiu e ui 



At used faereu^ die pfanse HioinologQits nocleotulB iwpifnre^** or iHsnoIogoos 
aii i iao acid ■equenoe^'* or Taiutiaos flieiaci^ n&n to s oqw e nces cfaiactwizod by a 
homology, at flw micileatidB lefd or anxino acid IstbI. of St least (he qpedfi^ 
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I fliose sequenoes coding tot is^bnns of 
B cm be esqacned in dijBfereBt Imiifii of die saoo oi'gauisnt as a 
tesidt oC Ar ensiide, attenstivo ^tBdag at SNA.- . Alteni a fivdy, isolbrms can be 

ag fin* a praeein of a qiecies other than humans, iochiding, but not limited 
to, mimmiflls Bomologous imcleotidB se q u ences also include, bat ate not Kmtted to, 
natuxally occurring allelic variatioas and mutations of die nucleotide sequences set fordi 
herein. A homologous nucleotide sequence does no^ however, include die nucleotide 
' seqneace encoding odiex known GFCKs. Homologous amino add sequences include 
10 fluse amino acid seqoenees -ndiieh eoniain conservativB amino acid substituticos and 
vdnch polypeptides have dw same binding lad/or activity. A homologous amino acid 



(Wisconsin Se que nce AnalyiiS'PackagB^ Veisioo 8 fbr Uoix* Oooetica Computer Otoop, 
13 University Research Paik, Madison VQ, using the deftnlt setthigs. winch uses tiw 
algoxidnn of Smtdi and Watennan (Adv. AppL Madi., 1981, 2, 482-489. wiiieh is 
incoiporated hcicm by releieuce in its entiicQ'). 

As used herein, du term "isolated" nucleic acid molecule refers to a nucleic acid 
molecule (DNA or RNA) disl has been removed from its native en vir o nm ent. Examples 
20 of isolated nneldc acid nu^ecules include, but are laA limited to, recomb in ant DhfA 
molecales onntainrd in a vector, rcoombinant DNA molecules maintained in a 
hetenlogovs host celt, perttally or substantially purified nucleic acid molecules, and 
lynfliBtfc DNA or RNA mokcnks. 

As nedheirin, the tenu '■^nodahle^ oc "koodifie^ means I 
25 in thaaiuoi n i ^ ^pali^. or fi flVct of apai lm ii br actlvi|y oi piPtaui. 

Ab nsed Kf p n p i ni ttis tuiu "uliBui iinl e ulid e'* lesfeu to a ceties of tiwtw^ fj 
leaAws widch has a sofiBcient mnnber of bases to be nsed in a poiynaease diain reaction 
^CHJl Tbhdiort sequence is based on (or dedgnedfiooi) a geaoiino or cDNAseqoeneo 
and is used to atnpKiy, ooDfiniv or ' reveal the presence of an identical, similar or 
M ooraplemeotaiy DNA or RNA ia a parti cn la T cell or tissue. Ofigoaocleotides comprise 
ptBtioosofa DNA se^ienee having at least about lOoucIeottdesandasmai^as abootfO 
10 



nucleotides, prcfierably about IS to 30 nucleotides. They are chemically synthesized and 
may be used as |u6bcs. 

As used befdOt (he term 'Vtobc* leSsis to noclno acid - se gBen ces of TsrisUe 
lengdik prefizdily between at least about JO and as msy as aboot €fiOO andeolidea^ 
5 dqwndiog on vn. Hiey are nsed in flm dg t eclkn of iden tic al , sindla^ m oo mplcmeu t axy 
n o ftlcjc acid sequences. I i fm g nr kngfl) probes are nsuaQy o b c a i ned fiom a natoia] cr 
recombinant somoe, aie highly ipecifio and moch slower to hybzidixe fliaa ff?*gf?iTiffiTi 
. They may bo single- or dooblo-stranded and caroifally to have qwrififfl'ty in PGR, 

hybridization memtRane-based, or ELISA-^ikB technologies. 
10 The Ir.iiii *^cveutm{^ lefeis to deczeadng ttis fwrfbsWhly (bat an csganism 

contracts or develops an abnormal condition. 

The tem *%eatiogr lefen to haviog a thcispciitic eflbci and at least partially 

The tenn "AeiapeotiD eflbcl^ lefiss to flie hdiibitian or acthratlon ftctois cauang 
15 or oontiilaiting to flie abu on ua l tiu o dit ion . At beiapeut i c efibctt^eveatoaaneeatleiitcBie 
or more <rf die Qfimitous of die abaonml couditioii. In nfisnee to flie treainient of 
abnormal eondhions, a Aen^ieiitic rfftct can rAss to one or non of 4ia fiillowiog;: (a) an 
increase in (be proliferatioii, growdi, and/or difiaentiatian of cells; (b) inhibition (La., 
slowing or stopinng) of cell death; (e) iidiibition of degeoeratian; (d) rdieving to some 
20 extent one or mora of the symptoms associated widi die aboocmal rmAm^ ^nd (e) 
enhancing fte fhnctioa of die affw ttd poinlatioo of ceDs. Conqwunda ^iiwuatralfng 
efficacy against abnormal conditions can be identified as described faeieia. 

asgmism dnS devislBS itora fbm nonnal flmctions to that oigantsm. Ao abnonnal 
25 mnditiop on idateto cell proB flfn i lww i, cell tfffbr Bnti a ti oiv ccD ri g n i ilin g, or cell ■mvivaL 
idiiiao may tbo {aohide obesiQr, diabetic o ompIiBati oas sach aa retinal 



Abnormal cell prolifeiative cooditfaios include cancers sodi as fifaratie and 
tessn^l disoid 
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degcscnlivo disosden* ikw vooud hwiHng iitBi» and daw tnsos nai&ii; twaSog 
Abnonn] cbB rignpijng oooditions inchiHk^ but an not limh eJ to^ piyclttitrie 



t nd win bs different in diflhcnt c 



Ivmgexcena 

I ntqf also tdcte to con diti opi vk whicb 
pnig^iamied cdl death ( ap c |itu»ii ) pa th w ^ are aethrued or abrogated. A mmiber of 
piotem kinaies an tssodaled mtb flie ^Mptosis pathways. AbexntioDS in tfto fimctioD of 
aay one of flie protein Idnases could lead to cell tmmoitality or prenuture cell dea&. 

Hm tenn "■^iwrwittBriiig* relates to a method of sicaipoiatia^ a ctusponxd into 
ID ccQs or tissues of an ^i*^"'"" Tbe a b uo n nal coDditioo can be prevented or tre ate d when 
tfio ccHs or ti.wuff.i of die fff^jinn^m exist widiiD ttic or^aoxsiD ox o&tside of tbo orgamsnL 
Ol h ezixtisg octstds ffae otsanism caa be manrtaiped or grown m ell eabnm dtahes. Fctr 
ceHs baiboxed wiflttn flw o iganism , maoy twclnwpiea cadat m Ibe ait to administer 
co mp o u nds, f»»v»*«a (but not fimhed to) oral, pa tait e i a l , derma], injection, and aezosol 
U appScaliaos. For edb ootaide of Oe orgsmBsi, nmUipfe iBftbnfqnra exist in ttte ait to 



Tlw abnomal oondi&n can abo ba premtcd or treated by artiwiittstetuig a 

20 ois«nssL The efEwt of adndntstering a conspoond on (ssanism fincl^ 

monitcned. Hw oiganuin is ptefbiaibly a nuxtsOt nbbi^ kiiiiwh pig or goa^ nwre 
preferably a monkey or ape, and most pxefinbly a butQan. 

By "amplification'* it is meant i nc r eased mmibexB of DNA or RNA in a cell 
cc uipaie d widi nonnal cells. "Amplification'* as it iBftzs to SNA can be detectable 

25 iiwM. mo of WNft in rnWi. riirn fn rnrtm nnnnnf rnTIt ftirm it im hiial nrjirnrrimi of PWrt 
In o8ht uBfinal ceU^ a basal lewd of esipresdon raliti, thaiefora in Amib cases 
anqiUficatian b tfae detection of at least 1 to a>fiild, and pi^bnbly mote, coaqnied to flu 



its ta^gnt seqaenoe^ bat to no oflm uqucuoes. Stringent conditions an. 



to be about S^C lower tfam (be Qnmal melting point (r«) fiv flie apeeifiD aeqnenee at a 
defined lomo alici i g A end pSL Tm is flie ffJinwTfabue (under defined iooie stiengfl^ 

S pB and fwclcir acid oonccBtiation) at wbidi 50% of the prabet '^"""p^^" ■'■♦■■y to flie 
bugfit eoiineoce byfaiidizn lo (he Imrgrt seqnenoe at etpnlibiiiBn. Stw^ the target sequences 
are gesnaOy pi e sea t in excess, at T., 50K of flie probes are occopied at eqniEbriiim. 
7>picaDy. stringent conditions win be' flmse in ii4ucb fl» csit concentration is less fliaa 
about 1.0 M sodiom ioiv ^Tiically about 0.01 to 1.0 M sodiam ton (or oflier 6alts)at pH 

10 7.0 to 8.3 and flie temperature is at least about 30*C fiir sbort probes, primers or 
oliganodeotidcs (e.^. 10 to 50 nndeotides} and at kast aboot 60^ for iongar probea, 
primers or ofagonodeotides. Stnngent con dit ions nuQT also be achieved wifli be ad dit ioa 

• Tbc amino aeid i w p wiif ea an pieaenind m fba anniD to aabaacy diievtioi^ fimn 
15 Mt to liglit: The amino and caiboKy greupi an not presented in the se q ue ne e i The 
miBlcotide sequen c es are presented by aiugle atnud only, in flie 5* to 3' duectioi^ from left 
to ri^iL Nucleotides and aprino aoids are zeprasenled in die tf***"*' —"""nmdwl by Ibb 
rUPAC-IUB Biodiemical M d mend at nre C oinnugsiuu or (finamiao eeids)by flnce lettea 

20 Pttlsmndeotldes 

The present mventtoo provides pnnfied and uolsted polynucleotides DNA 
soquences and KNA tianso^rts, bofli sense and caaqjlcrocDtHiy nut is e iisa stxands, bofli 
single- and double^tianded, tncluding splice vanasts flienoQ fliat encode mhiown Q 
proteio-coopled receptors heietoibn teuued novel oi*\jjts > or nOiPCRa. These geofiS are 

25 described hereto and destgnatrd herein coOeetiwdy as nGPCR*x («4iexe x is 2356, 2357. 
2358. 2359, 2360. 2361. 2362. 2363. Z364. 2365, 2366^ 2367, 2368, 2369, 2370. 2371. 
2372, 2373. 2374, 2375. 2376. 2377, 237S. 2379. 2380. 2381, 2382. 2383, 2384. 2385, 
2386, 2387, 23811 2389. 2390. 2391. 2392, 2393. 2394, 2395. 2396!. 2397. 2398, 2399, 
2400. 2401. 75. 76. 77. 78. 79. 80. 81. 82. S3. 84. 85. 2337. 2338. 2339. 2340. 2341. 2342. 

30 2343. 2344. 2345. 2402. 2409. 2404. 2405. 2406^ 2407. 2408. 2409, 2410,' 2411. 241% 
2413, 2414, 2415. 2416. 2417. 2418. 2419, 2420, 2421, 2422. 2423. 2424. 2425. 242<, 



WOOIMTSO 



PCT/USO 1/07722 



PCr/DS01M7322 



2427, 2428. 2429, 2430L 2431. 2432, 2433, 2434. 2435, 2436^ 2437, 2438. 2439. 2440, 
2441. 2442, 2443. 2444^ 2445. 2446. 2447. 2448. 2449. 2450, 2451. 2452. 2453. 2454. 
2455, 2456. 2457. 2458. 2459. 2460. 2461. 2462, 2463, 2464. 2465. 2466, 2467. 2468. 
and 74). Thbla 1 bdow UemifiBi flK u 

ID NO: of Ifae genesegncnn^ flw SBQIDNO: of the p dype p tide e 
flko XJ«S* Pvoviiiuul ^ypiBcBliofl in wlilbli dio ^iCifVR bcqucdcc faM tocB disclosed* 
Tablel 
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A-Str.Ne.6Vll7.a3a 
OS(r.N&6Via7^ 
^8cr.NoLC0lia7J3S 
O-Sa;N»«0at7;D0 
^8w.Na.C0ni7,SI2 
l>8w.Na.«y| 17.714 
l<HSa.Hd.6(VII7,>74 



B-8er.NBLMni7.715 

l>-S«r.»aL6Q/trjD3 
H-Sw.N»Ctfin^ 
J^Scr.Na6ann,Sll 

1»- Scr. Na 60^17,921 



When a specifiB nOPCR Is identified (fa eunqile nGPCR-2344}, it is 0 
fliat only Ibat qiecifie nQKat is being lefaicd to. 

Ai dea cri bed in Bintnyle 5 bdow, (he gene wiBcWHngBm\!jt»74 ^B Dc le io acid 
15 aeqpenoD SEQ ID KO:I34.annoo acid aeqneaoe SEQ IDN0268) has been detected in 

.Biati 



the nGPdt-z of fiw present inveniioa may be usefbl. tnttr alia, fiuttcatiu g and/or 
diagnosing mental disorders. FoDowing tlw techniques described in Bunqtle 5, below. 
20 Olose s k illed in (he ait could readily asoertain if nGPCR-x is c x pioi e d in a partirailar 
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The Mwertifln iim n Mea pirifirf and imliled pdlyimelefltide« iJlMA, 
DNA, lynflietic EUA, RNA. or omAimUam fliereoC whether »iagh» or doobfa-tfranded) 
flat eompnse • mcleoride segocpce encorffug ibe amino tad ■cqncace of die ^cSypepSda 
of ^iwt invenlioD. Socib polynucleotides wn mcfixl for rfTf*m ^T**"*^ y cw p i ft i i P^j Ibo 
3 r e ceptoi and also tot detecttog wqatasion of ttt receptor io cells (*.g., vang Nortbem 
bybidizatioo »)d fa ittu fayfaiidizatiim assays). Socb polynocleoitides also are osefol in the 
><^g in of ant i w- T T Tft and other molecoles for the sv^pression of the expressioD of dOPCR-x 
in a coltBred ceD, a tisinfl, or as ""*t'*^* for dm^ieiitic poipotesi or to piuvkfe a model for 
disease* ox cooditiatts clianctenzed by ahenaot oGPCR^x expression. Specifically 

■ necondiitmit oativa chnunosomei of host oeSs. A piefeiied polynocIeotidB has a cequeoeo 
adsGtodfioiBfliegniBpcaaaistiiisofSBQIDNO:! to SEQ g) NO:t34^ wbieh c oi wqpo nd 
to mtimlfy o c c iH 'i' iHg oGPCR-z spqneacea. It wiD bo appnciated tbat oDmenms ofliar 
potyimeleolide Mqnaiees egdit Aat abo eneode nGPCRrOt taaviag flw nqDenee cdeeled 

U fhnnfliosraiveaiiiistingM SBQIDNO:135toSBQIDMO:268«diietolbe wdl-lDK^ 
degeouraey of fte hid vet sal genetic code. 

Tbe invcsBtiao also provides a pmified and isolated polynocleotide comprising a 
tmclcotide setjoence that encodes a mammalim polypeptide. ^«4ieieiQ the polynocleotide 
faybiidiZBS to a polynucleotide Iwving fl» sequence set fozti) in a 

20 (bo grotqi consistiag of S£Q ID NO:l to ID NO:134, ot &e z 
cc giii>lr .i TtgD t ary fttexetQ^ oader fl» IbDowtDg hybridizatson conditions: 

(a) hybxidizatioQ for 16 hous at 42*C in a faybddizatian aohittoo oompiising 50% 
iinnsamide, 1% SDS» 1 M Nad, 10% dsxtao Bil&ta; and 

(b) wadiiBg 2 tintea fbr 30 unmxtBs eadi at 60^ in • wacb aololian compnsing 
3S 0.1H BSC 1% SDS. Pidyinebotides that eoDode • famiH 



cBCo d B As nlGPCItis miiitiiiBis and iwfioiwbioaol host cdls ificwjwiiiting flie g/Bxso 
eegoeocca; the novel GPCR polypeptides cawoded by lbe gene sequences; antibodies to 0)0 
30 polypeptides and bomologs; lots ea^kyiog flie polynockotidos and polypeptides, and 
inftThtfdi of m yW ng and tiang aU of flie fcsegoiag. In addition, flie p ie scnt faiveiitiOQ 



lelatn to bonwloip of (be Bene teqiteaca aid of dK pO^jFp^tida aid oi^^ 

CeaMnmo DHA of tt» ia v cn t ioa compiiica the pmdiKeediiv xegini ibr a 
polypeptide of the imreoto aad is abo inteaded to rndbda aD^ It is 

S widely uiKlerstoodfltt^ fbr mai? genes, gtawmjePNA is tiam^ 

Siat vaiaga one or more spHdqg eveoti mtodn inlna aoiheoding regions) of flie 
transo^ts are removed, or "^Hoed out" RNA tna s ci^ that caa be spliced by 
altemuivo mcrtanisnis. and tiKxefore be subject to removal of differeot KNA ae qt ie a cea 
but stiQ encode a nGPGR<x polypeptide, axe referred to in die art as ^>!ice variants which 

10 are embraced by die tnvcntian. Splice variants conqxefaended by die tnveotioo therefore 
are encoded fay the same orignul gawmic DMA sequences bet arise from distinct mSNA 
tcmscdptB. AOelic vniaals am modiSBd finms of a wiM^ype gue wtttwit. Am 
modification i 



to C iQ in i liti opi which ^ive nsa to g 



15 are natinal^ occuiring seqacDces (as ofvosed to Boo- n s l o i rily *>rwi..i..g vaziants that 

The bnreotioa also ctmprrbtTids cOHA fliat is obtaixied dtooiq^ nvese 
tr an s cripti on of sn RNA pa]|yiaieleotide wirodfng oGFCR-x (cooventiaDally fbOowed by 
aecood stiaixl syiUhesis of a conpleiDeDlaiy strand to provide a dctihle-ctniKled 

30 Prefexzed DMA secpience i en c od ing hnman adPCR-x polyp^itides are selected 

from fte grmip consisting of SBQ ID NO: 1 to SEQ ID NO: 134. A prefbzed DNA of die 
ioventian camprises a double stranded nudecule aloQg widi die complementary moleciUe 
(the "ttOD-codiag strand" ot "conqilemeQr) having a sequence unanabigoooaly deducible 
from die coding strand accoidhig to Watson-Qidc base^Miiiqg niles tot DKA. Also 

35 piefinedarBcaerpo4wdeotideseaood&iglbaiiaFCR4tpo^^ 

goiy c oiM as ri Bg of SBQmN0;13S to SEQ ID WOae^WiAtdiffijia sequence fan 
dw pc^ynocleotidea selected from die group c onsisHng of SBQ ID NO:I to SEQ ID 

Tha invBWtian farther eaAMeaa apm-fe^ pnwfcrality «n«w—ff«.^ hfflTmlogS of 

30 die fanmaii nGPOH-x DNA ^neies bomdogl^ nteied to as "oifliokis^" in 



geoenl, sham at least 35Sk at least 40fKk at least 45Hk at least SOK. at leist 60K. St least 
17 
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659^ at least TOKi, at.kast 7SMk at leist 80K, at kast 85%, at least SOMk at least 9SMw at 
least or at least 99% hoaudogy wib bnxoan DNA of die inreation. GeoaaQy, 
p eic e wl seqoeDce * *h o iii o l oB^ wifli les p e rt to prty nw c le otides of die Iiiveulion may be 
calcida t ed as d» pereentaga of nndeotide bases in die candidate aeqaeaee diat are 

S identical .to rodeotides in die nGPCR-x sequence set fordi in seqncnrf^ selected from d» 
gnnqi consisting of SEQ ID N0:1 to SEQ ID KO:134, after alignmg die sequences and 
tntrodncing g^ps. if necessary, to achieve the "■■^m^m percent seqoence identity. 

Potynocleotides of the invention permit identification and isolation of 
polynneleotides encoding related nGPCR-x polypqjtidea, soch as fanman allelic variants 

10 and qpeeies homologs, hy wdMoaown tedsnqees tachidfaig Soudiem aod/br Ncndiera 
h{>hndizatioa, and polymexase thm leaedon (fCR). BKampleB of lelated polynucleotides 
inchide human and noo-himun genomic s eq w aoca, jndndtog allelic variaots, as well as 
polyiiacleolideB cneo^ po^ypqitides hooudoggiis to nXSKR-x and stoMtually related 



polypeptidea sharing one oriaon biological, n 



logiea], and/or physical properties of 



nGPCR-K. Nothhnmao Bpedes genes eacoding proteins homologoes to nGPCR-x can 
also be identified by Soodiem and/a PCR analysis and are oseiiil in atuma] models for 
bGPCR-x disorders. Knowledge of flw sequence of a ImmannGPCR-x DNA also makes 
possible, tfaroui^ use of Southern bybridizBtian or polymerase chain reaction (PCR) die 
iden t ifica t ion of genomic DNA sequences encoding nGPCR-x expression control 
regulatooy aeqnsoces soch as pr omoteis , operators, enhancers, rqneasors, and the Uke. 
Prfyn o cleotide s of flw tsveatiaa are also useful in hybridization assays to detect the 
cagwciQrofeellstoeiVBessiiGFCR-x Polynucleotides of die mveotiaa may also provide 
a basis fiv diagnostie mednds tneltal ibr ideatifyiBg a genetic altaiatiaD(s) in a 
locas d»t itndeilies a diseaae Slate or slater wfawh inibcnutkm is DSBfid hoft ftr diago^ 

Aeot»dii« to die preseot iDVOBlion^ the nGPCR-x mcleotide fffTirtmrfir djscloaed 
herein nuy be nsed to identiiy bomcihigs^ die nGPCR-x, In odwr anini^ 



I and odwr mamm a l ^, and lum to lre tea. Any of flw mcleotide 
d herein, or any portion fhered^ can be used, fiv example, as probes to 
sueeu databases or nucleic acid lifarazies, soch as, fat example, gf irvni^ ot cDNA 
libraries, to identify bomologs, usmg sereening pio c ed n res well known to those skilled in 



the azt Acoordinglty. bomologs having at least 50%, more prefembly at least 60K, more 
prefenbly at least 70%k more prefiEiably St least 80%, more pxcfrnbly at least .90%, more ' 
ptefeiddy at least 95%, and most pn&xMy at least 100% hooology witti nOPCR-x 



Ihe dSaelosnn herein of ibO-leagdi polymieleotidea «™-^n%g nGPCR-x 
xeadily avnlable to thfB weriEer of oidinBiy ddU in the ait eveiy 
fragment of the fiiO-lengdi polynucleotide. 

of die present la re uti aB presides an isolated nncbk 



. acid molecule comprisiiig a seqaenoe homologpus ee q ne o ces selected from the gronp 

to consisttngofSEQO^NO:! toSEQIDNO:134, aiidfiagmeiitsdieFeo£ AiiodierprefeiiBd 
embodimenit provides an irelated nucleic add mnlecnift co i iiptisiii g a sequence selected 
from die gKmp consisting of SEQ ID NO: 1 to SBQ ID NO: I3< and fiagtoents (hezBof. 

As used in the pRsetd invention, fiageients of iiGPCR-x-encodiqg polynaeteotidea 
eotnprise at least 10. and prefenUy at least 12. 14. 16, 18, 20^25. SO, or 75 ooosecntive 

15 nielectidea of a poIyiBtaaadde encoding aGPCRx. Ptt&nddy.ftagmeatpi^^ 

of the inventioD canqxise sequences nniqae to the naPCR<a<«iiDodBqg polymcleotidB 
B cqH^ kt ' ^ and flwrefin hybridize onder h^ily s t iii i g pH t or inodentdy stringent 
conditions ady (te., "spedficalV) to polynodeotides encoding nGPCR-x (or ihigmeiits 
thereof). PolynocIeotidB fragments of genomic sequences of die invention con i prise not 

30 only sequences unique to (he coding region, but also indnde fra gnry^ of the fbll-lengd> 
sequence derived from introos, regulatory regions, and/or other soD-translsted seqnenee*. 
Sequences uniqae to poljniucleottdes of die inventian are lecognizahle flooo^h sequeoce 
' compsiison to ofbef known polynucleotides, and can bo identifred Qnooa^ use of 
■WgniH^wt psognms notinely utilized in die tat, dtoae made available in poblio 

25 sequence d a t a b ases. Soch segocapes also are recogiinMe flen Soafliea fcyhridization 
snalyacs to de t e mdn e die nnmbcr of ftigmcnts of goxxnio DNA to which a 
pc^ynadeotide will IgrbridiiB. Polynncleatidea of Ad invcndoa can be labeled in a 



of IbD- 



PCrAJS0U07322 



iodndod id kill flut m ttiBd to detect tts pnscncs iif ■ poIyinielBOtids cocodntg uQPdtr 
X(Of osed tp detec t tim iI wii hi id ■ pd^fBoclBtf 

TbB luvcuticn tin crnhnfiCi CNAs < 
byfaridiB uudci modci ite ^ >liinnf pt or itriiigBOCjr coii i tilte iis to dw m w niudgg 

9 itTwid, or fiwfurfrniein of tbs p<flyiiDe lBO<idM set fulli in RQncooes id BClcd ftoui ftc 
gfoq^QOBsiitiitgof SEQIDNO:! taSEQIDNO:134. 

■t42'Cm»t3(t«di2rtioB«6hlionfirnTyf^ 

Dextnn lolfsta, md wulmig twice fiv 30 ndantes d 60*C ia a vrtah salotioB comprising 

10 O.IX SSC aad IS SDS. It b mdastood io Ote art that conditioiis of e^ornlent stringeocy 

described Asssbel *t oL (Cds.X Protoceb in MolecolHr BioloiPf . Jbfaa Wiley & Sou 
(1994), pp. 6.03 to 6^.10. Modtficationf in liyfaiidizatioo cco diti o n s cm be eaqmcally 
detcmiizted or prectsdy calcnhtcd based on the length and the percentage of 
IS guaaoaxte/cytosine (GQ bace paiiiag of dto praibe. Tbe bybridizatioa corafitians can be 
cakolated as described in Sanbniok^ cf oL* (Bds.X MolocBilar OmiuHi! A I<alioiAUyv 
Maiiori. C6idSi)riiiKBbrtc»Ijibon<nqPtt»BOoldSpriMHirt^ 
9.47to9Jl. 

Willi Ae famrledgB of Ab mdeotide se^Dcnoe mfismtioa dtseloeed in ffae 
n present Invention^ ons Aflled in die sit ess tdeuiuy and obtain nucleotide seqiMSBccs 
vriacb enoiide nGPCR'X ftDU difibcot sonices (Ic, tSffeicat tiiwin or difCBieiit 
organisms) fhron^ a vaxjety of means well known to die tfc»T tf^ artisan and as Mv^nt^^A 
by, for exan^e, Sambrook et al, "Moleciilar doning: a laboialoiy manual". Second 
BditioD, Cold Sjoing Haibar Press, Cold Spring Brntm, NY 0 9^ -wlncb is in cw porat e d 
2S bexeis by lefcience in iti enliiety. 

For examfri^ DNA ftat encodes nGPCR-x may be obtained by scree nin g of 
mBNA, cDNA, ox ge n o mic DNA iritti oMgnwHClBiirtilr pnbes gBKnted fiom tlie nOPCR^ 
X gene letiuence uibnnatiQD pcovided buciiL Flrabes may be Islbelwd wUL a detectable 
gionph SBoli as a fluoiuecnt giou j i^ a ndiOBCtiTO atom or a dw ii ilniHiDM ceiit g iou p m 
30 icG0ida8G0 wiBi pncedmcs taiown to flis ikiUcid aitlsaii sad osed in wuveutfooal 
l]]ARidizatianasniy% as described by I lbs eumpta^ S 



A nodete acid moleaile c ompiisiB g aiqr of flie iiGPCR<« im cl e oiide seqoences 
de icrib ed abontt oa ahesaativety be qmtbeszsd ly dss of Ae pofynexBsa chasB leaction 
(^CXQ p r uu e aa e ^ with the PCR cBgODa d eotide pAncn prednoed fiom the miebotide 
■cqneaces provided benin. See U^* Patent Nmnbexs 4.«83.19S to MiiDis«f aL and 

S 4,583,^ to Mullis. The PCS. leactioo psondes a metlnd for celeetiveljr increasing flie 
coaeentatioD of a paxtieolar nncieb acid segoftoc* even wbcn tiist scqncnoe bas not been 
pievi o nd y purified and ia present only in a sin^ cc}>y in a psrticabg sanyle. Tbemefliod 
canbeosedtoampfiiy eitbernn^OTdooUe-ftiandcdDNA. Tbe essence of the meOiod 
involves fiie use of two oUgaxncleottde piobes to serve as primen for the templste- 

10 dependent, polymeiase mMl»t^ replicatiop of a desired miclctc acid molecule. 

A wide TBiiety of altexnalive cloning and <R v£»t> amplificatkm melhodologies srn 
weD known to Ibose dolled in the art. Exanqdes of ttiese tednoqnes sm fiond ii^ fi» 
enn^l^ Berger a£. <^fd^ to i/oleotfao* CIoR&v TccJkn^^ 

152, Academie Fken, Sas OA CBetgcr), wUA is b uup tart a d henin by 



trtff m ^ of nCffCRrX. Ite nOPCR-x nurhioiidB s tjunmcCT of the preseat ■ 
believed to be lOOH accmate. However, as is known in die sit. nucleotide sequence 
obtained by antomated mediods may eontun some crotb. hfooleotide sequences 

20 detemiiixd by antomatioD m typically at least aboct 90Sk moie QqncalV «t 1^ 

95% to at least aboot 99.9H identical to die actual nadeotide seqaeace of agjven nucleic 
acid molgcTiV. The actual sequcnoe may be more precisely dc tennin ed osiag marm a l 
sequencing mefliods, which are well known in die ail An enoc in a le q nepee vdndi 
results in sa insettion or deletioo of one or nune imcleotides taay nsoh in a fiane ddft in 

2S >tniHlationsBGh that IbeprediBtadaadno acid seqneaee win dlftefkom that lAid^ 
be ptedfcted from the actnal aneleolide seqiiiaM of fl» aodde aoid nMbode^ s 
the potat 4tf the nmttfion. 

Tbe nadefo acid Tnnl«^W of the prescot ia veatioi^ sad fivB^aeols derired 
tbendfton^ are vaefbl ifar acmeaiBg Ibr realiiBfioo ftagmoit kqgA pid^^ 

30 asaocialBdwitliccrtafaiAaasden.asweIlaatefeae&niqiidog. 
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The polyuBcleotide seqncace uilimiuitton provided by dte mvtntion TT»*V^y 
possible latg»4cale expiesacm of the encoded pcdypeplxde by tedmiqiies weD known sad 



Veefon 

AiMidiBi as p ect of fta pm 



I IS diiecled to (PBCtuiiy or r 



cxpiessioa v c ct o i it tifflii|ililn^ af Ae iiiFrlriff acid doBsgiiIcs dricrib cd Skbove^ 
Vecton an used herein riAer to a mpH^ BKA or SNA rnnoding nOPC3ft-x aad/br to 
expi e ss DNA wfaidi w ico des nGPCR-x. ftefbsied vecton indode, but am aot l u i i lte d to, 
plaaands, phages, cosmids, episcmes, vinJ particles or viiuses, and mlegntable DNA 
to fiagmeats fiigments IiiipyJ table mlo die host genome by homologoiis 

lecoBibiBStioi^ Prefeucd vind particles xnclndei but are not limited to^ admuviiusea, 
bacDlovinises* paivoviioseSt bexpesviroses, pux viruses, adenp-asn oci a t ed vixnses, Semlild 
Forest vimsei^ vaccinia viiuse^ and letiovlmaeSL Pnfencd expression vecton mchule, 
bot aie not ttadted to^ pcDNAS ff avHrogea) sad pSVL (Pbanaada i&iteclO. Odier 
IS eji|UBSiIoo vecton jnc h da^ bot an txd IliiiltBd tD» pSP^RT™ ifoeton^ pGOSM"* vecton 
^kom^X pPRQEXvectoxri*** (L1% BeAesda, MD)^ Bhieaerqil™ vecton ^ttatageoeX 
pQE*** vecton 9)iBgEq)^pSB420m ( Iii v iu og mO ^ BadpYBS2»>*(Iavitiogea>. 

ling pol 
IDNAo 

I DMA I 

I binding sites geaeially. aad are typical^ 
tel octed ba s e d oo Ae coqnesnon systtaas in which Ae cuipieasioa cousliiict is to be 
wtiliwd. Pte&ued ptomotex aad seipieoces axe geaeraHy selected for Ae abtli^ 

to iiif.nwse gene eipcessioi^ wlale operator segue iicei are generally selected for the abih^ 

a of host cells 



aad piefasMly promote^ hoM o lDgoBi wwo i iiililTistio B in a host cdL Ptdhfrod eoustiuets of 
Ae iaveation also iadade icqncaoea necesssqr ftr lepliesitioB ia a bast celL 

but inay also be atiliBcd simpl()r to aaipliQr a nOPCR'CC'eacadiqg polynacleolide seqaeace. 




In preferred embodimeats, the vector b an expression vector wherein the potyBWdeotide 
of the taventioa is opentively liaked to a polyauckotide comprising an e jip raa ri oa coativd 
seqaeace. A i it imo moi tsV repKeatmg irr -rnnhinant ca ipi r iiioi i censtracta sndi as plaaarid 
aad vfaal DNA vecton iacorpontiag potyoDcleotides of Ae iaveation aie also provided. 

s Pleftned eaqpressioa vecton are iqdicable DNA coastrac ts ia which a DNA saqaeBca 
eaiw^ nGrC3l-x b operably liidnd or coaneeted to soitdile oontRd ceqoeaces capable 
of efbctiBg Ae expression of die nGPCR-x in a suitable host DHA regions are openbly 
linked or connectEd when Aey are ftmctionally related to each oAer. For exsmple, a 
promoter is opersbly linked or connected to a coding sequence if it conlrols the 

10 transcription of fbe sequence. Amplificatian vecton do not require e^qiressian control 
domaina, but raAer need only Ae ab3ity to repficato in a bost, osaally coofintd by an 
oii^ of replication, and a selection geae to Acilitate le co gaitiop of transfonnants. Hie 
need Ar control sequences ia die ex p sca si oa vector wfll vaty depeading vpm the boat 
celaelBd aad Ae tn asfo sm a tioB aietbod diosen. OeaoaHy, eoatrol aeqaeaoes include a 

15 iiaumlpti onal promotBi. «a opdoaal operator ■eqaeaee to ooabol ttaasci^ptioi^ a 
seqaeace eacofii« snitabte mKNA riboMoal biadOog and aeqneaees adi 



Prefined vecton preftrsUy eontafai a promoter Aat is recognized by die bost 
oigaaisnL The p n u aoter teqoences of die present invention may be pnAaxyotic. 

20 enkaiyotic or viraL Bxan^les of suitable pntoiyotio seq ogn c r s ioclnde the Pk «ad Pl 
pnimoten of bacteriophage lambda CTbe bacteriophage Lambda, Henhey. A. D., EdL. 
Cold Spring Harbor Press, Cold Spring Uaibor, NY (1973), wbich is incoiponted herein 
by reference in its entirBty; Lambda II, Hendrix. R. W.. Ed., CdU Spring Habor Press, 
Cold Spring Haiboi; YTi (1980), vrineb is inooqwntod beiein by le&renee in iB entire^); 

U (te tap^ leeA, teat Aoek. and lacZ pi uniuteis of & eolT aad Ae SV40 ea^y pi o iuut B i 
(Benoist «r dL Maun^ 1981. 290, 304-310. wUdi is iaooipoa 
atamtfy Additioaal pnaaoten iadade, bat am no* KaOtad ta^ a 



cytooegalorirai ea^jr psoatotes. Epsteia Bair vini9» Rons sucoma vinis. 
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Additiooil legulituiy mjutuccs ■ cut t3xo be t a cTm l c d in pre&trad veeton. 

Di^BIKno of BbB iqdkaM geos of (bs pIngB MS^ md of the gene cH of beeteriopbage 
lioibds. Hh SbnM^dgBRio MQOBnce be Jin»»l^y IbDawcd by DMA encodn^ 
nGPCR-x md result is (he ecpRSsian of Sic matuio nOPCR^z piotcln. 

Moreover, nitable eipreKton vecton csn m ch i de ea eppiopriaSB mirtrBr fliat 

is onied oot usi&g ubj ooe of fliB vinoos twchiri<|P6i wdl known to ttio expert b Ae vt 
and described in Sunbiook al. n^pro. 

An origin of t^Itcatian can also be jnwided aflm by codBstnictioii of Ifae veetn to 

<Ti^iiMfa (Q exogeooos origm ot may be provided by fte test cell wphcatiOB 

TMt-tmMdii If vutoi b iiitB^iated into die boat ceD clhiuuiuafiinei ibe late nuy be 
anfficienL AltBUiathnly, lafbar flian ming ¥ei4uis wbicb cout ai ii irinl wtgii» of 

f^lUcadOO) flOB «*»H«** jff ^hft can wwmKMi I'rfia |)y i f^ m ^Oti^ gf 

t mn s fennat fap with a adectabk madBer and nGFCR-c UNA. An exanqde of a sintible 
msAa is dihydiofblate ndnctase (DHFR) a fl^midine kinase (re^ U^. Patent No. 

Nocleotide ccqBeaces encoding GPCR-x may be teoom bi ned wi& vector DNA in 
accordance wift conventiooal tixhmqnea, mclodhig bfanb-cnded or - staggered-^nded 
tKxnom ibr ligaOoo, rcstnctron su^yuys digestion to provide ^ppropo&tc tconniy fitttng m 
of cobesive ends as appropriate^ aQcalinB p h oi ^h nteae tzeatment to avokl tmdexideiable 
joining and Hgation whb appiopriate ligases. Techniques for ffi"^b nsaoipulation axe 
dttcloBed by Sandnook et aL^ Mupn and are weO known id fte ait> MeSiods fos 
j'^pi»iiiinti*w> of BiaoiinalHB KQBBSSMB vw»ton Ke fiadoaed ii^ tot esinpl^ Otaonmaef 
J/eJL CefL BiU^iSO^S, 280, CamoMatt et^Uel. bammoL, 1986, 23, 935, Goaman <f 
oL, Nairn, 312, 768, tP-A41l3eJS66, and WO 91/18982. eadi of wUch is 

HbstceDs 

Accoiduig to anofber 8^>oct of flie mveution, host cells are provided, indndtng 
pndcaryotto and eokaiyotio ceth, compristng a polymicleotide of (he invention (or vector 
of die invention) in a maimer that pennits ezpressiim of flie encoded nGFCR-x 
24 



p^fp^itide. Po^yi mc . lc o<id e s of As invention ouif be 
of a eocnlar plaand. or u linear DNA ooa^irising an 
vinl vector. Mefbods fbr hit DHA into fte boat cdl 



mto the host eeD as put 
f^^"^ region or a 
that an weD known and 



iz^ection. or fluian with cairier« neb as liposomes, niicdlea, ^oit ceDs, and protoplaxta. 

invertebrate, vertebrate, and summafian ceDs systeius. 

Tfae invention provides host cells &al axe t 
transiently) with polynocleotidea of the invention or v 
above, cncb host cells sie oseftil fin amplifying i 
ex piess uig the dGPCK-x pojypqitide or fiagment tl 

a nC^CR.-9C pdlypeptide (or ftagment thereof) c 
of die Invention in a imliieiit niedmni and bolatins flw p 



or tnnsfectcd (stably or 
vectors of the invcntioii. A« stated 
the polynncleotides tnd also for 
by &e pcdymicleotide. 
provides a method fin prodoeiiv 
flie st^ of growing a host coB 



jaolation nuy invotve isolation of oeU 
ftesein, wbeteaa for other ^iplications a more complete 

According to some adjects of the present 
an <mueaaioo vector compiismg any of tibe nocicio 
provided. Expressian of tbo nucleotide sequence o 
i utrodn ced mto an appropiiatB host cdl. SnttaU 
poi^ypqiMides of the invention flSclDde^ but ere not 
eukaiyotDs. If a ptokaiyotic cipreukm mctor is 
would bo Bay psokaiyotiD cell eqiablo of expcesaiiig 
pnkuyolie eeDs ioclBde^ hot are not Uiuiied ti^ 
Baeaba, Sahnontlta, Pgndomioim, Str^ttm^ 
lit an enkaiyotas expression vector is 
would be any eokaiyodc cell capable of ex|nressing 
eokaiyotio cells ait cells of faig^ eokaiyotes. 

3 to^ noo-bmnan mamnulian tissne cnHne 



is will be 

activi^ essqn^ the prefbabb 
flie poJypepAtde embedded 
isolation may be preferable. 

tiansfonned host cells having 
acid molecules described above arc 
xms when the expressi cai vector is 
: host cells for eatpiession of the 
limited to, prtAaryotea, yeast, and 
then flie q>ptopiiate host cell 



host ceD 

the cloned sequence. Pre&nUy, 
eukaiyotic celb indudo, but are 
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Prefisned host eeOs in cln d c, but axe oot limited to. insect cells. BeLa cells, Chinese 
faanuter ovary cells (CHO cdb), Afiican green monkey kidney cells (COS cells), hnman 
HEK-293 eeDs, and mnrine 3T3 fibnUastL Pwijwgition of sochcePs in cell cnltaie has 
beoome a routiiie procedore (m^ llBae Qtttnre, Aeadende Ress, Knueaad Patteraoii, 
-eds. (1973), i^iich is inootpoiated herein by reference in its entirety). 

In additioz^ a yeast host may be en:^oyed as a host celL PreftirBd yeast celk 
inctode, but an not titnited to, Ote genera Saccharomyoa, Pichia, and Kbtvaxnnyces. 
P iefmed yeast hosts are & eerrylsiae andP. pattoru. Pzefennl yeast vectors can contain 
an origin of lepbcation seqoeooe fiom a 2T yeast plasmid, an a uton o m ous^ ttpKcation 
aeqnenoe (ARS^ a pcomoter. i«gioii» aaqncncea for pofyadeqylstMni, seqaenees for 
tr atwf . iqw kin mninsdini, and a sehetable ntariHir gene. Sbsttle vecton for lep&cation in 
bc<hyesst and jK coB are also jndndBdheidn. 

Altemativefy, iaceet cdls nsy be wed s> boat oeOs. In a pieAued cnibodiznen^ 
fte polypeptides vfUm iuveuUun are ei p iwi efl iisnig a bscnlovinis expressSon syaten 
(see, Ladoow <l aJL, Bie/Tidaology, 1988, S, 47, Baetilovinis Bqnession VectDra: A 
Laboratory Manual, OlUellye^ oil ^ds.)^ WH. Freeman and Compaay, New; Yodcl992, 
and U.S. Patent No. 4,879,236, each of viUch is mcorponted herein by lefiBnoce in its 
endrcty). In addition, foe MAXBAC™ complete . bacukjvirua expression system 
(InvitrDgcn) can, few example, bo used far ptwlnction in insect cells. 

Host cells of foe invtntion are a vahxable soorce of imnninogen for devek^iment of 
nOPCR-iX. Host cdls of foe invention axe 



agenL The purified protein can be cleaved to yield the desixed protein, or can be left as an 
inlKSt fa si uu putein. Cleavage of (be ftadon coinpaneot sny prodnce a foon of foe 



BunareactiVB 

also Dsefid in mefoods fiv foe laige^cale piodiiotida oSx£SKSL-x polypeptides wfaensn 
foe oelb are pown in a siDtabte cnlinn mediimi and foe denrad potypq 
taolatBd fion foe odh, or Ihm foe nedinm in ^Aichfoe odls are gtomw by 
mefoods known in the sig'.. 



mteractioo cfarofoatograpby, lectin affinity c h roPiato gia|J;y , size caulssion filtration, 
cation or anion exchange dnomatognqihy, high pressure liquid cfaramatognqpfay (HPLCX 
reverse phase HPLC, and foe Hke. StiQ other mefoods of puiificatioo include foose 
mefoods wtierein foe desired protein is expressed and pniifiedas a fosion protein having a 
specific tag, label, or dielating moiety foat is recognized by a specific binding partner or 



KnowledgB of nGPCK-x UNA sequeoces aQows for modification of oeOt to 
permit; or tncreua, enpi f asi o xi of endogenous nGPCR-x. CeBa can be modified {e.g, by 
bonologoos reconbination) to provide increased expression by rq>lacing, in viiole or in 
par^ foe namrally cxxurring nGPCH-x promoter wifo all or part of a heterologous 
promoter so foat die celto express dGPCR-x at higher levels. The heterologous promoter 
is inserted in such a wtrnw fhst it is opeialivcfy Tmlmd to endt^eoona nGFCKrX encodmg 
scqueoces. {Set, fir example, PCT l at emstkai al Poblication No: WO 94/12650, PCT 
botsmational Publication No. WO 92/20808^ and PCT Iittanational PoblieaSion Ko. 
WO91/09955.) tt is also eoiitenvlatedfoa^ fa addition to betemlogoaspramoterDK^ 
anyBfiabto naitar ENA (c^. ada. dhfi; and the BntltifoBctiaBal CAD gene wUdi 
I, aipaittte tfa n a ra i tMiM yhse^ and di l yfoooroiBSe) 




The DKA sequence icfonnation prorided by (he present inveetfon also makes 
possible the devdtopmBnt (eg., fay bomologo&s recombination or "knock-oof stmtegies; 
see Capecchi, Seiene* 7¥^:I288-1292 (1989X trtnch is i nc o rporated herein by refereace) 
of aniaialt that foil to f:F p f T« fooctional nGPCR-x cr that ri i iyrit a variant of nGPCR-x. 
SBeh aifonals (eqweialljr tmaD laboraloiy aaiDals sadi as an, nbUl^ and miee) are 
Mtf fl'l as 'iHw^lt for stnjying foe la vh/o activxtiea of nGPCRrX and niodnlatoia of 



Also made snwilaMe ty the iuvenli on are an ti se ns e polyii uel eotidea ftatiecogofae 
and hybridize to pc^ynod eo ti d es eiajoding nGPCRou FtdMengfo and ftagtnent antxense 
pc^ynadeolidea an providBd. Ftagmeitt anlisense tnokcito of foe invtotioo tochide CD 
f xecogniza and fayfariditB to nGPOEL-x RKA (as drtemiiiied by 
I of EfNA eocodtna nGPOit-x to DNA encoding ofoer known 



rcTfusovorm 




pdlyxineleolukt m paticnltily idevaal to xegnlaliiig caqpnss 
cell* aq uwing nGPCR-X mRKA. 

AntisaBe nadeie seids gmfenUy 10 to 30 bas&pan ofigonocleotides) cq>able of 
qwdficsOy binding to oGFCR-x cxtn fti Mwn control te qnm cet or flGPCR->z RNA sre 
10 intxodBced into celb (e.g^ by « vix*l vector or colloidal di^Mmon lystem such u » 
liposome). The anlisewo nocldc add binds to &b oGPCR-x target tmcleotide aeqaeoce in 
flie ffT I and pi eve n t s transcription and/or translation of tite taiget seqocnce. 



fa fen ay e mi c nae by the invention. The antisenw d 
fbite modified by adding polx-Myiin^ ttans&nin pofyl)^^ 
didr 5' cad. Sivpienioa of bOPCR-x copntsioB «t diOm 
trm^tioDal leml is ossfiil to genofate eeSnlar or mnnal modeb 



tidetmqfbe 



Antiseaio cdigcBiiicleofidei^ or tegmenlB of aeqoenees aeleeted fiom flie granp 
; of SEQ Id N0:1 to SEQ ID'X0:134, or ■eqnences complementBiy or 
honologous fteicto, derived fixsn the TiTHTlr«*v<^ awpwDcea of fiie present inventioa 
encodmg nGPCK-x an nsefbl aa diagnostic toots &r piobisg gene eaqnssian in varioos 
tiasoea. For ^ rmj^ h ^ tissoe can be probed in titu wifii oHganodeotide probea canying 
detectable gtoops by co nv en tional antozadiognpliy t e c hni qoet to inv r a tig a tB native 
ejqnesaon of this eozynw or padwlogical condi t iom lelatiog flieteto. Anttaeoae 
oligonucleotides aie piefisably dtncted to regidatoiy se^ooa of leqiwBces adeeted fina 
fte gnap connsting of SEQ ID N0:1 to SEQ ID Nai34. or mRNA c 
(iMtBto. iiKlBfiig» bat not liodted to, the Initiitioii « 



Tlw nGPCR-z fequcocei tin^ht in the pfecal invention ft riBlai B Ae dc ii g n of 
Qonrd tmscriptioii ftctns fiff Bwdsbting bGFCR'X cxpiessKB in native ceDi md 
anfanali^ and edb tranttfhrmod or tnimfrcted wUi vKSPCSi-x polynndsatides. Foot 
Biff flte Cyi{|*Sik zIbb fioger jirotBlu^ wUcb bind DMA vift ftair zmo finger 

9 donaixB^ bno been dmwu to be winf juWb to ■tractDnl dnsges Ant lead to ifao 
xeoognitloD of dtfi&Rstt tmytf seQucoccs. Hme utificul snc finger proteins recopdzc 
ipecific target sites wifli high aiBnily and Ujw dissociation eaostmts, and are able to act as 
gene nritobes to in o dnbte gene ejqntssiQn. Ktwwledge of toe pwtim lar nOPCR-x target 

10 qiecific fbr flie tsiget aeqoence osing known medwds snch as a combination of suuutiue- 
based TmMf'-TTng and s creening of pbage di^day Ebraries (Segal cr aL, Proo. Natl. Acad. 
Sci. (USA) 9£:27S8>2763 (1999); UamSoL. Fxoa Nafl. Acad. ScL (USA) 94:5525-3530 
(1997X Oieisman et aL, Science 275:657-661 (1997); Ca»o €t aL, 3. MoL BioL 273:525. 
532 (1997)X Each zinc finger donun osuaDy re co g nii e s fhice or more base paizs. Since 

19 > ico o giu tion seqaeoee of 18 base pain is generally snfficieot in lengtti to reader it aniqoe 
m aiQf known ge n oi M^ a ono fingw froteiD rfwishrtng of 6tBndBm ii^|>eatsof sno fin ge r s 
-would bo eaqiectod to oosme qpeeificily fa a paitinilar 10400000 (Segal « ol) Tbe 
axlificfati ztoc fiftgcr i c nieat^ i dffjlgwwl baaed on sGPCRx aHponcest an fliaed to 
activation or lepicsiion dfimifna to pminoto or lup^Mi sGPCRk gyy ii eiit oa QJn et at^ 

20 Altemativdyi (he zioo finger domains ean be fbsed to (be TATA baK-4nndii«ft^ 
with varying lengtos of IntkHrT^OD between Ac sine finger pqMida and tbe TBP to create 
either tnnscitptiottal activBton or repiiesaoi a (IQm €t aL, Pioc Nafl. Acad. Sci. (USA) 
94:3616-3620 (1997). Such pnitnns and polynncleotides that encode tiwm, have atility 
for mndnlating iKSOR-x cicinession in vtvo in botti native ceDs. snnnals and humans; 

25 aaaS/at cells tranafected wifli nGPCR-x<ocoding letiaeDcea. Tbe novd UausuiptHui 
ftctor can be delxwed to toe target cdls by transfecfirig coostrocta fliat eap ress Sm 
ttansciiplion &otar (gene therap y)^ at by iiiU tid H i a ng fim prota 
pnteins can also be rtttigiiBd to bind KNA ■eQtiCDCoa f 
ahesnalhws to antiaeBn or cata^ KNA methods ^loGoacf at, Fkoo. NalL Ae^ 

w (USA) 96-.9S21-9S26 0997); Wn«(dL.Xtec. Mad. AiadSeL (USA) 92:344-348(1 
Tbt pfesent invention oouleniptafBS nieflwda of deuguuig audi 



pcmistuomz 



OQ the gene teipieaoe <tf toe invention, as wcQ as cnstomized zinc finger protemt, that are 
osefiil to modulate nGPCR-x e 



5 The invention also pmiUtM pnnfied and u oi ttB d ' 

polypeptvSes encoded by a pcJyuucleot i d o of Ae uiveiition. IVeaenlly prefaf ed is a b ii i iii ni 
aOPCR-x polypeptide comprising toe amino add leqnenee set oat in seq u en c es selected 
fiom the gioi^ consisting of SEQ ID NO:135 to SEQ ID KO:268, or fiagments toeieof 
coinjjrising an epitope nifxiific to toe polypeptide. By "epttope s po c ifi o to* is iifci aiil a 
10 portion of the n0}<3l receptor toat is leoognizabifl by an antibody that is ^edfie fa toe 
nGPCR* as defined in detail below. 

Althwigh flw sefoences provided are |iaili<'iiilaf hnman seQuenoea, toe luveiition is 
Ditsa 
dm VI 

IS R wiO be appreciated that exti acelhilar efa to p ci am pniuc^iilarty iiieflil fbr 

leoepioia sndi as nujw-x. Tlru^ in a n ofi w r juebiied enibodimen^ toe tnveotion 
provides a parified aix! isolated polypeptide conqsisisg at least one eadncellulsr ^mrnTP 
(€.g., toe K-tennina] extraceHnlar domain or ans of toe duee extraoePular loops) of 
20 nOPCR-x. Parified and isolated polyp^tides ewtprising toe K-tenninal extiaceifailar 
domain of nOPCR-x are highly pre fen ed. Also piefened is a purified end isolated 
polypeptide conqsising a nGPCR-x fragment selected fiom toe group consisting of tbe 
N-temunal cxtraoetlular A>T "»iT' of dGPCR-x, transmembrane doinarns of nGPCR-x, an 

25 consectoig ft^fuMitiigan* domama of nOPCK-Xt too C-taiiiunal Gyhy^jluoiSo legMD 
nwvKf x> and flufawt ftereoC Such fi agmm ti may be con t in i Kw a p u i tio n a of too native 
noqrtor. Bowem, It win also bo ap|>ncialed Oat Inowledke of II1B nGPC!R4 gene aiid 
■ as provided beieio penmts lewwnbiniog of vaoooa domams toat are not 
I in the Dative psoteiiL Using n I'OKIRAN cui i n i ii i er pfogtaiu c allftd 
30 **toitieata]r piandi « oil, CoiniMt AppL BioKi. 5:527-533 (1994)], nOfCR-x was 



Tbe invention also embraces polypeptido tost have at least 99^ at least 95H, at 
least 90K^ at least 85H, at least at least 75%. at least 70K. at least 65%, at least 
60%k at kut S5M or at least 50% idenfity and/or lioaaiagy to toe pntored pdlypqitid^ 
die invention. Puuent amino acid aoqioeaoo " Idfat i lj ^. wito zespect to toe prefiued 
S p<ritypqitide of tbe luvenlio p is d efin e d beiwn as toe p eiw cn tag o of amino acid l ei i dnw in 
dwcanfidatoaeqineoeefiiatBnideiificalvritofimieaidnaaintoBnGPCIK^seqnenee after 

percett aeipKBee identity, and not eonridesing aav coaservative sttteitotioDs ^ 
sequenoe identity. PerceiitseqDeue 'homology* wito reject to toe prefaied polypeptide 
10 of tbe in v eo tioo is defined herein as toe percentage of amiiw) acid residnes in toe candida te 
seqaeDoe that are identica] wito toe residnes in toe nGFCR-x sequence after aligning toe 
seqneoces and introdocing g^is, if oecessaxyt to achieve toe msximam percent sequence 
identity, and also considerir^ any oonacrvative sobetitDtiaas aa part of toe sequence 



19 



In one aspect, percent homology is eakoM M too peanentago of ao^ add 
Rgidnw in toe amalkr of two aeqneoces v«ch dign wito idenfieal asnino add 
file sequence bdng oonqnoed. when fan gape in a lengto of 100 amnio adds may be 

Vol 5. p. 124. National Biochemical Reseaidt Foeodaticn, Wadiington, D£. (19V). 
20 iucoipoiBted herein by retortnce). 

Polypqjtides of toe hrvaation may be isolated from natmal ceD BoorMj or migr be 
chemicaOy synthesized, bat axe pretorably produced by lecombinartf pneadnrea involving 
host cells of toe tirvention. Use of majmnafian host cells is esqwcted to provide fbr such 
MKitficstions (s-g., 
} as may be needed to CO 
exptcssioB piodncts of the invcntian. Qlycoaylated and oon-glycosylated fame of 



t(or 



ho acid seqoence. laseitiona may beiocstedat dtoerorboOi 
termini of toe protein, or may be positioned witofai internal ttgioos of toe dGFCR-x amino 



rcT/vsovcmn 



TESidDes at tdded to • oGPCR-x acid ■e q nen c e cr to ■ bio iogierily actim bngptat 

Vaxiaat prodaclB of ttto inventku also inr.hKte nrntiire nCPCR-x products, Ic. 
oGPCR-X piodseti wfaereiu lesder or dgnal •eqoanco aic reniaved, with xlditiaQ&l Bnuno 
t M ffi ina l xesidaes. Tbo aiiditional amiao gndnes msy be derived from anodwr 

pnrtan, or may iztdodB odd or man leadncs thst an not iden ti fia b le *» being derived 

10 fiom spccaSo protei&s. nGFCR-x p rodoct s witb an ad gti ona l ronftii oBi n e taHAao at 
poaitiati*! (Mef '-pGPCR>») are cecteaylated, as are TMiaBtK irifli additioBil neflnoniiie 
axKl lyiiiie midacs at potitiona -3 and -1 (Mef'-LyB*'-iiGFaK,-x). Variania f>f oGPCai-x 
. wiaiadditMaialMet.MBilgri.Lyin>idiiM(«ooeoriiianba^iesi^^ 
paiticidarly oaelU itarailiaiKwd lecoaAinant protein pn^ 

19 Tbe fancBtiao also eoAnees oGPCK-x vaxiants baviqg adifilimntl amino acid 



leaidnes fliat lesolt fiom nse of specific expcessiain aysttms. For example, use of 
oommennally available vectota diat expnsM a desired polypeptide aa part of a 
gbitatfaione-S- tuugfiaa ae (GSIl fitsion product piovidea Om deaiied poIypqitKle having an 
BfMit T4?TW il g^cine ntidns at position -1 after cleavage of ft*^ GST couipuncnt fixnn tbe 




aoid iwaHiiBa in a bGPCRtx polypeptide are iBOOonnsd. Ddetiaaa east be eflbc te d a 
ooa €K botb trainuTi of tbs nGPCR-x pc^lypeptide, or wiflk lemuval of ana or more nosy 
-tenninal amino add leaidpea of nGPCR-x. Delelian variaBta>.(bnefi9n^ inchide al 
fiagnwota of a nGPCR-x polyp^tide.' 

consisiing of SEQ ID NO:13S to SEQ ID )ff}-^8; lAmsn ttie fiagmeniB maint^ 



bicdogical {e.g., figand bindins and/oc failneelhilar signaling} tmm 
a nGPCR.-x polypcptidfi. 

t of fl» invcBtioQ. an taolated nnckie acid mcdecnfc 



5 eeqaencelioinologosa to aeqoeneesideeted fiom die graiq> consisting ofSEQ ID NO: 135 
to SEQ ID NO:268, and fiagmenti tbeieoC iriteicin tfie nucleic acid imrTfn'Tf "r^^'-^fj y^ at 
least a poitian of nOPCR-x In a more pi e lmed embodimenl, die nacleie acid 

m olfCTi l r, comprises a acqoeaee dsat encodes a polypeptide conqirising sequences selected 
fiimi file group consisting of SEQ to 1^135 to SEQ m NCh268. and fiagmenls fltcreofl 
10 As used in fiie piueul inventian, polypeptide fragments conqsise at least S, 10, IS. 

20, 23, 30. 35, at 40 consecutive amino acids of f*T«*ni-fn selected fiom tbe graap 
consisting of SEQ ID NO:13S to SEQ ID NO:268. Ftefened polypeptide &asiiieiits 
display aoligenie prapertiea mnqoe to, or qiecific fbr, fanman nGFCR-x and its allelic and 
apeeiea bomologs. Frapneato of Oie i nv enliptt baving iba derind biidosieal and- 
IS timmnwlo gical pwpcrtea can be picpaied by any of the melhoda well taawm and 
m uiiii fci y jji r a Bl K ' ad in flie ifl. 

In alin aooflxr aqwcl, dw inventian providea aubstttstian -miai^ of nGFCR-x 
polyp^itides. Substituttan variants include those polypqitideswfaeieinaM or noxeambio 
add residaes of a uGPCR-x polypeptide are removed and rqilaoed wifli ahema^ 
20 lesidatss. lo one aspect, ffae wibstituticBa are conserva^ in nature; boweva, the 
invention embraces substitutions that are also non-conservative. Conservatiwa 
snbstilittioDs fin flnajmpose may be defined as set out in Tables 2. 3, or 4 bdow. 

Variant polypeptidea include those wberetn conservative substitzitions have been 
istioduoed by modifica t ion of polynucleotides encoding polypeptides of &e invemtion. 

piQfkiuJ properties and cotdribotian to 
, A ctmsenrativB substitBtjon la n 
a of ODB a n uBD acid £v anothw amino acid fliat ] 



tntiana are set out io TaUe 2 (finm WO 97/D9433» page 10, 



pdUiaibBd Marcli 13, 1997 9CrA3B9tiA}2197. filed 9/6/96X 
T>bU3 



fCTAIStl/D7322 



WO0UM759 



SmSCBAIN 



OAP 
ILV 

ted CSTM 

HQ . , 

r DB 

■• ■ r«. 

HFWY 
MQDB 

ninD a^ eaabe gRRped as described in LefaniDget, 
rBiochemistnr. Seoood Eifilioii; Voidt Poblidien, Inc. KV. NY 0975). Fp.71-77] as set 
out fai Table 3, beilow. 

TabbS 



SlP KCHAD f 
CHAHACTEWSnq 



Undisrgciliteiv 
A* Ib^o^ft? 



STY 
NQ 



As stID anoOn attenatiM, ewn^laiy c onmva l ive sobstitotiom a 
Table4,below. 





Ah (A) 


VtVLovlla 


AnW 


L7a.Gla.As1 


A«(N) 




Alp CD) 




cy»(C) 


S«T 


G3ii(Q) 


An 


aio(E) 


Aq> 



LyaCP 
MatOO 

n»m 

Pro (7) 
Sa-p) 
ThrflJ 
Trp(W) 

Trm 

VW(V) 

It should be umici stood flu 
intended to include pdlypqitides 
substitution of acid 
covalent in nature, and include fiir 
organic, and nunganio moieties. Si 
halMifb of a pc^^fpqitida, or may 
polypeptide fiir daii r ed ceQs, 
hGPCH-x pcdypeptidea diat h 
sobdile po^mer 
pol^fpiiQ|^]denB glyocd. Variants du 
and are expressed at lnnlnri lovely 
rec^rtora, are pa r tic ol aily nseftil in 
providmg oeQular, trssoe 
aberrant nGPCR-x activity. 

In a related 
purified polypeptidea of the 
polypeptide of 



Lo<,Vil,Mel,Ah,H>n, 
ne.Va].Mct,Ala.I1w 
All. Oh, An 
Ui^FlWklla 
U4Val.Ik.Al1 

at, 

Tl» 
8tr 
Tyr 

Tkp^ne^nr.to 
lh,Lw,M«.nisAla 

die definitian of polypeptides of Ibe inventioo is 

By way of exatxqile^ fiie modifications may be 
exan^le. chemical bonding widi polyxnen, lipids, other 
dcxivatives may be prepared to ii >f .i fate circulating 
be designed to improve die targeting capnciQr of ffas 
or organs. Similarly, die invention flirthfr endnocs 
en covalendy modified to ittJode one or mcxe water* 
as polyellQrlaid glycol ptdyoBQredQdcne gjyccd, or 
display Bgswd Mtwling propeides of oalivo nOPCKrX 
I wdl as varjaids diat provide fbr ua n ili t uti vely active 
assays of flie invenlioai flie variants are also nanfiil m 
models of disessesAsonffitioos Aaxacterixed Isf 




medkuB. AiqrdiliieBtlcnoiRitodiesitinq^beased; 
not limited to. water, saline solution^ polyoxy 



tol Glycerol calciainpho^phatr^inbeaalcil, and cocoa butler. 



PCT/USBI/07322 



PCTAIS01A)73M 



VbuoS thai display ligtad bindiQg piapeilies of native oGPCK-x tad ue 
ruiii n ri! at levels, as weQ as ranants- dial provide fiv coD rtituti vely active 

rBcqrton, are partteArty osefhl in «gayi of &c inventian; the variants ne alsoaseihl m 

d i MaHta fa mflitiw** *h«nnrtBiTCMl Tiy a^Binrt nQPCt-* *etMty, 

■Hk O pioteiiMcnqiled leuqiloi fimctioos fhiongh k ipec ifi c hetuuCuiueitc 
gua i iii iW BaJ e c l M &4 WDdIijg legulitaiy pmtciD ^S-prateiii} c oi q i lc d tp flw iatcaceOalar 
saf fliBOprotriD-ooDplediieeqitarxableciib. Aoeordb^. the O p 



l e ce pte lai a specific afEnn^ to O pntetn. O proteina qwcifically famd to giuunxw 
10 mtdeotides. Isolatkn of O pntdas provides a means to isolate guaniDe mdeotideB. O 
f i fffn iw may be iaolated iismg cammezdaQy availabla antt-O protetn antibodies or 
isolated 0 pnttetD-cosi^ed recepton. SimiMy, O proteins may be detected in a saxiq>le 
isfthftrf osisg GonnneiciaDy availablfi detectable antf-O protein ■ntit)0(&es or iaola te d O 
piOtBJii-<oiq>led recqpteiB. 
15 Accoxding to the pnseot mvendoiv the isolated iiOPCR>x proteins of fbft present 

inveDtkn ue osefld to isi^ and pniiy O pnteiaa bam aaaiides tDdi ceO lysatea. 
Bwaplo IS below ads tonA aa eunvk of isolatian of O pniteias nstnB iaotated nGPGR.* 
xpmtmi. SncfanaOoddgyinaybeiisedmidaee of fhevaeof coanB^^ 
snti-O protein antibodiBS vhich arc used to isolate O proteins. Moreovex, G proteins may 
20 be detected iisiiiga-'GPCR-xpni'teiits in place of commeiciany available detectable anti^ 
psotefai utibodtM, Since nCxPCR-x proteins specifically bind to O pxoteiss, &ey can be 
emidiqnd io aigr q^edfio ne v4ieB9 O protein qjiecific afBn^ is leqoiied sneh as fl^ 



Antibodies 

Also comprehended by &e pceseot inrentioD are antibodies {e.g^ manoclonal and 
pdlyclottal antibodtes^ ringle diain antibo«Ses» chimeric antibod 
antibodiea, Innmized antibodies, Twiman antibodiBSt and wmmte iueiiUiy i 
region (CDRHnftad antibodies, including compoDiKb vbidx indnde CDR sequences 
^Akli spiff ifipilly iWiOgrtiw • po^ypcptidD of Ibo jiivuiljon) s p ec ific Sot nGI'OR-x or 



20, 1993, winch n mcoiponlBd berun by lefexcuce in its entirely. Antibody fiagmcnts, 
inchidiqg Fab^ Fab', FCabli, aiKl F^ ate also provided by tlw inventian. Tbe term 

variable regions of flie anfflwdies of flie invcsiiian recogDze and bod nOPCR-x 

S polypeptidea cxdnsxvely are aUe to distiugiiidi nGFCR-x polypcptidea flont other 
known GPCR pc^jrpqitides by vntua of measurable dtSbicoces in bittdlng affinity, dejpi te 
fto possible cxtsteooa of Inrsliiw i srqiif mi e identif y, homotogy, or aimilarHy between 
BjQPCR'X and sndk polypqptidBS^ It will be nodentood fiiei spe cifi c antibodies tnay alio 
hi*rf with o&er p ro te in s (fiv cfrainple, & auraa protem A or oflter antibodies in EUSA 

10 tecfaniqoes) ffatous^ interactions whh aeqmces outside flw variable reg:ion of the 
sutibodies, and, in panicalar, in die c unstaul region of the molecnie. Scieeaxng assays to 
determine bmdmg specificity of an antibody of die inventno axe well knowo and routinefy 
practiced in die art. For a comprehensive disenssion of each assays, see Raiiower aL 
(Eds.), Antibodies A Laboratory Minoal : CxAa Spring Harbor Laboratoty. Cold Spring 

M Harbor, NY (1988), Cbapter 6. Antibodies diat recognize and bind fiagments of tbe 
nGPCR-z polypqitides die Invention are also o onte ii ntlat e d , psovided fiiat tlw 
antibofies are i peeifiB tat nGPCR'X po^ypeptidea. AutibotKes of fln iiivciulion can be 
piudueed uslag aby msdiod wtiD LuwWD and rantnie^ p r ac t iced iiiflaE^ ait. 

Tbe invaitioB provides an antibody diai b specific fbr tfae nGPCR** of (be 

20 iiivcjilioiL Antibody siwwiifii'i^ is described in gieatei dwtail bdow. However, it sb oi iM 
be cnphaaiZBd that antibodies dnt can be gmti at ed fiom ptdypepttdes dist liave 
previously been described in die btoatnn and diat are capable of fbrtuitoasly craa^ 
reacting widi nGPCR-x (jt^g^ doe to die fi?rt ai t ona existence of a similar epitope in bodi 
polypeptides) are conndered *croes-ieactive" antibodica. Such crocs iLsirtive antibodies 

23 axe not antibodies Ihst are "specific" fbr nGPCR-x. Hie determination of wliedieT an 
antibody » specific fiirnQPCR-x or is cross-reactive with anodker known xeoqirtDr is made 
using *Qy of srven] assays, Bosh as Western Uottiog assays, dnt are weQ known in die 
ait For idend^iiig cells dtst ejQsess iiC^GR* and also fin modalatiiig nGPCR-x-Ugaiid 
b indfu g activity, antibodies diat qiecifieany bind to an extracdlular e pi top e of the 

30* 'nGPCR-^carepreftned. 



pndDced aid idetitified BOoasdti« to mefiaids desodbed in W093/11236, pidiGdied Jin^ 
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In one preiBiied vanatjan* die luveiit/on provides monoclonal antibodies. 
Hybridomas diat prodnce socb antibodies also are intended as aspects of the tnvestton. In 
yat anufher vailitinx the iuveuliun pnrvi&s a bninanited anti b o dy. HimniniMd 
aulib otfea are iistfijl fcr in vivo fliera p e ct ie iadicafiana. 

In variation fte iuvuitloB fvovidea a edtftce conposilUD wmipiiimjt 

polyclofia] aiitiboffie% vdwrdnatleaitoiia of dK antibo<Bes is an antibody of the Invention 
specifie for nOPCR*x. Aulisua isd at ed fiom an atriinal is an exe m plaiy coDpoatfna^ aa 
. is a ccBi p c iaitioB c o iU|wisIug an aniibodty ftactjcn of an aadsera that haa been l e s ini i iended 
in water or in aaoSier dibieiit, excqneot, or carrier. 

in still anodisr related embodiment the luveullon provides an aoti^dlo^fpic 
antibody q)ecific for an antibody that is specific fbr bGPCR-x. 

It is well known ant3>odies Tyffitain relstivdy itithII antigen binding domaina 
diat can be isolated chemically or by rrcombiTiimt tocbniques. Sucb donains aro osefiil 
nGPCR-x binding rmdecnks tbcmstslvcs, end also may be rein trod u ced into human 
antibodies^ or flised to tozilM or other po^pqitides. Tbaa, in stiD snotfag rmhodimrnt. die 
inveBtton piovides a polypeptide eonipiisiiig a fiagaient of a iifiPCR,*X'^)ecjfio antibody, 
whesefo tbe fiagnent and die polyp^itida bmd to dK oOFCRrx. By way of iiuii famdng 
esunipiet dia invcotion prandes polypqitidea tbat are siof^e riwini _ antilxidiei and 



In one meflwd, die no»4minan CDRs are inseited into a fauman antibody or consensus 
antibody ftamewoik iBqnwnce. Pnrdier chasges can dwn-be introduced into tbe antibody 
fiamewoik to roodnlate afiim^ or iiiinwiiogerucity. 

Antibodies of the irrventioa . axe oseftd for. t.g., dierqieatio purposes (by 
25 f"~^l«t»ng activity of nOPCR-x), diagnostic p u ipoa es to detect or quantitate nOPCR-x, 
and purification of nGPCR.*x. Kits comprising an antibody of die nivcntioii ibr aoy of die 
caibcd htrrin are also wmn H ehcn de d . In geaeiaL a kit of dta invention alao 



compretbends gene therapy to lestare nGPCR-x activity to treat those disease states. 
Deliveiy of a ftmctinnal nGPCR-x gene to approp riate cells is efiected ex Wvo, in situ, or 
Ai vAo by nae of veetoi^ end more partieulsrly viral vectoa (fcg, 'adaiKivirus, adeno- 
aas<id at edvinis» or a i e tru v iui aX ores irfiio by ose of physical DKAtranafer inc l b oda {•.g., 

5 liposoBMsa or cbemlcal ttcabnenls). See* fin exanple, Andcnon,Minvia, aapptuneni Id 
voL 392, n& 6679, pp25>20 (19910. P<v addidooal xewiBWi of gene tlieniiy tedmology 
see Fnedmamw &<snei; 244: 1275-1281 0^); Venna, SetemfCe Amtrteac 68-84 
(1990)c and Biillei; Nabn, 3S7: 455-460 0992). Alteinatively.it is eontenqilated diat in 
oILbx li"""*'* diMase iUIfi, preventing djc expression o( or mhibitixig die activity o( 

10 naPCR-x win be osefiil in treating £sease states. It is contemplsted diat astisense diez^iy 
or gene dierapy coeld be iqjpUed to oegativefy regulate tbe expiessioo of nGPCR-x. 

any of d 



U Preferably, dw canier or i 

d e acribed in die most leccnt edidoo of JtenJagtow^ nan nae&ut te aJ Scitnems, A. Oscd, a 
atandaid Rftcenca text in diis field* iRrtdcli is uK O iporatfd heiein by ic&ieoee m ita 
8 of Budk eanien or dihients indnd^ bitt are not limited to^ 
dnee solution, and SK famoan serum albmnin. 
Liposomes and nonaqjoeous vehicles sucb as fixed oils nay also be used. The 



Also mthin the acope of d» inventioD are compositions cooiprulug polypeptidea* 
polynncleotidcs, or antibodies of die tnveDtion diat have been fl a iuiil a t ed wid^ *g** ' 



The inventian alao provides mediods of using antibodies of the ioveiitian. For 
exanyle, tfae invcntiaD provides a mediod fbr modatating ligand bindiiig of a nOPCR-x 



Mntalioos in die n^ffCR-x gene diat lenilt in loss of n o tnMil Aiautloa of die 
xiGPCR-x gene product onderlie aGPCR-x-nbted human disease stafea. The i 



Aa di sc us aed abovw, it is wdlkoown diat GPCRa aw e xp r esand in a 
30 tia^iitt and l e gjo wj inr l iidiB g in die bniiL GPCKa dnt may be expressed to flw biaiiv 
sndi aa nQPCR-o^ pramda an ""^j*'***"" diat abenaot nGPCR-x "tyw^i'm s 



• 



PCTAJSOI/07322 



li ooo or mm 



The 



ptSyfep&dit of fliB iuvuuian tfnt is rafficifltt ID m o dol i te hgntid ton t l i m to t nGPCR-x in 
5 U6UIUU1 of fet miminiitl. aCPtArft wMy tin be a nnrmwl fa oQief tftwifi , inchwiing bet 
DOl limitT*^ to, psriplhcn] bknd jyui pl io<ytea» piincw .i W | ovaiy, ntenu, testis, saliviiy 
gbad, dxyroid gland, kidney, Bdrcoal gland, liver, bone zaanDw, prostats, fets! liver, colon, 
moscle, snd fetal fanb, and may be fbimd in maziy oitfaer tiroir» Vnthin tiie bnin, 
nGPCR-x xnKNA ti ai is c iipt s may be found in many tissues, inchidmg, bot not Umited to. 

Kits 

TliB present iixveotioo is also difected to kits, indndtng p hanniteat i o l kits. Tlw 
Uti Gsn comprise aqy of flie imelBk! acid molecDles deseiQied abov^ aiqr of tfae 
polypeptides descdbed above, or aniy aatOKKlbr wUdi binds to a polypqMide of tibe 
U ii wc p tioo OS d escri bed above, as weH as a a^attw caHroL TbekitpseftaUy oonprises 



invention features me thods for detection of a polypeptide in 
• sample as a diagaostie tool fiw di insBa or disoiden, wbercm die m et h od comprises the 
stqM oC (a) contacting tbe sample with a nucleio acid probe wfaich hybridizes under 
hybridization assay conditioiis to a nocleic acid target r^ion of a polypeptide havir^ 
seqoencea selected from the group consasliz^ of SEQ ID NO:135 to SEQ ID NO:268, said 
probe compdsing tf» rmdeic acid cequence encoding tbe polypeptide, fiigments dtereof^ 

a n iflp rt of lbopBOi>c:tatgBliegkMiliybtidasanin diratfa a i offlie disfa s e 

' ooBUlilmg of ftQnoid duonlos C*^* Ibyieolin icoais, nqnoedeiiHi)! ibdsI iidhuej 
^«i|«p»mrttHy eooditiaas (•.g, Qolm's disesse); diseases related to odi diffaeotiattcn and 
homeostasis^ Aeumatoid arthritis! autonnmnne disorder^ xnovenient dtsorden^ CNS 
disorden {e.g^ pain ioclDding migraine ttroke; psydtotic and neurological disorders. 



1 £sQvden ioclDding ADD ufd MSBD, nd degeaentrve disoideis 



3 palqr. «<&); infbctiaiis, sneb as viiat tnfeetians caosed by BIV-1 or HIV-2; sKlsbolie and 
eaidiovisenlar diseaws and disordeB (a.g^ qrpe 2 dUbetca; imiaiiBd ghxase toiefmnca; 
dyslipidemia, obesity, anorexia, hypot aa ion, faypertenaon, tiiroaibosis, m yo ca idial 
iD&rctioQ, cardiom y opadiiea, s&eroaclerosis, eie.); proliferative <tit ffa ^ ffs and caoccxs (a; , 
difiEerent cancer* such as breast, ctJon, iang,eu^ and faypaiffcdi&ratrve disosders such as 

10 psoriasis, prostate hyperplasia, etc.); yinrmfnn] disorden («.g^ male/female hormonal 
replacement, potyiqrstic ovarian cyndrome^ alopecia, etc.); and sexual dysfimctiosi, amoQg 



e 5 bdow; tfie gene eocodiog oGPC3t.-74 
(niuddo add seqiUDce SEQ m NO:134, cmiM aeid mppHo SBQ ID m26S^ 

. bitwdl 
I thobraxD. 

AccQofioglty, tbe nGK3Ux of the preseal invcBdon nay be oaeftl^ 

aod/oi diagnosing meotsl disorden. Following Oetednaqoes described in Bxan^le 5, 



Kits may be designed Id detect ei&er e:qxesnan of polynucleotides encoding 
rtGPCR-x expressed in ttw brain or tfae nOPQl-x proteins Qkemselves in order to identify 
tissue as being neut^ogical. For exasqile, oligonucleotide faybridizatkm kits be 
provided which incfaide a eontatner having an oGgonncleotide probe spedfic for tbe 

2S nGPCR-K-epeeifio IBXA. and oftininatly, co nt aioei a -with poeittve and oecKlive oooti^ 
and/or instractioiis. Similarly, FCR kits can be provided «1ddx indnde a rrattmh^r having 
pxin» BpeeifiB for tbe nfiPCR-aHpeetfio ■ eqimnnw i, UNA optiaaally, cfflHifnerw 
with Bse mikm^ puaitivo and o^aliwe "ii*"*^ and/or iiithTfi'ttniis 

Qybridizatun condtlioBs riiimld be socb that bjytaifiBtioii iH'i'im ob^ n^Qi Qio 

SO gBDM fa flic presence of odier nvMie, acid noleciilea. Under stringent Iq^biidizatiao 
co n ditions ooljr hrip^y cogjile niBnti y nudsie acU HquesDoes iQfbrifUzD. Pieftiab^, ndi 
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conditknis prevent hybiidizatkw of npfilrie acids haviog 1 or 2 mismstdies cmt ot 20 
oontignous imcleotides. SudiconditiansaredBfioedsqpra. 

diaeases.fa iridch nncleie acid (DNA aiKVor RNA) is aiiq>Itfied fa con yariso n to ncmiial 
S .cells. By "aapl i fi c a t io o '' is meant increased nmnbca of DNA or RNA in a cell compai od 



Tfae diseases ttist coold be diagnosed by detection of nucldc add m a sample 
pre&rably inchide central ihsvdus system and metabolic disrai s r s, The test samples 
suitable for rmcleie add probing mediods of die present inventioa inchida, for exsn^le, 
to • cells or nucleic acid extracts of cells, or biological fiuida. The samples used in the abovo' 
described mefltods will vary based on fte assay formal tbe detectioo method and 0» 
■ natmeoflbe tissnea^ eeOs or extsBcls to be assured. Mefliods far prqia rio g noeldc acid 
extneti of celto are wdl known fa fl» ait and can be readi^ adqted fa order to Obtafa a 

15 Attemativ^^, iiiiin"iiA**vy kits can be provided wUch have coufsfacrs container 

baving antibodies specific for the nGPCR-x-protein and optionally, containers with 
- podtive end negative controls and/or iostructioiis. 

. Kits may also be provided nsefiil in tbe identification of GFCR binding partners 
such IS natural ^»£«rn<^? or modslatois (agonists or antagomsts). Substances nsefol for 
30 treatment of diaonlera ox diseases preferably show podtiva results in one or mazntn vitro 
assays for an activity i^THMptmAng to treatment of fihe disease or dtsordcx in qoestion. 
Substances that modnlste die activity of die polypeptides pie&iably Tnr.in/t^^ Yiat are not 
s and aotagoflista» and nibibitoti of p 



25 Mattodkofbdi 



AnoAer a^wct of fiw preaent favcotkui is directed to Method s of iadDeiiig an 
mnoBOD iMpoui o ni a nammal agai i al a polypeptide of fhe mvoulion by w*iF"'ift**f im to 

amount will be dependent on the """"'^ species, size of foe — *'"i*lt aodfteliko bot canbe 
30 determined by those sldlledffl&e art 
Methods of ideatifyiog Uganda 



Tbe invention also provides assays to identify compouads that bind nGPCRx. 
One cndi assay comprises tbe stqs o£ (a) contacting a compodtioo compiisiag a iiGPCR> 
X wift a conq)ocnd suspected of bjodiog nGPQt-g; and (b) measuiing hfading between 
diB coDpoQnd and nOFCR'^ 2n one vtrfatioiv die cfriHpoaltioM eooqnises a eeD 

S caqirrsiing oGPCKrx oo its s mfooo. fa anodier variatioi^ iaidatod oOPCR-k or eeO 
tnembiaDes ooiiipimng iiGPCR.~x are employed. Tbe fcimWi^ may bo neasmed directly, 
eg:, by Dsing a labeled compoimd, or may be measored indirectly by several tednuques; 
faeloding measariitg intracelhilar signaling of sGPCR-x induced by the coDqxnmd (or 
meastniog changes m the level of oOPCR-x dgnating). Following sttps' (a) and (bX 

10 compoimds idfintifird as binding dGPCR-x may be tested m odier assays ti»gliiHiwg_ but 

Specific binding molecules, mrhidfag attmal Uganda and synthetic c omp o un ds, 
can ba Meiitifled or developed nsfag isolated or iWrCwriWmiii sGPdt'X product^ iiQPCR~ 



15 pnrifyiDg nGPCR-x products and detecdon or (pnmtification of nCJFCit^t jauducto fa fhud 



activities of nOPCR-x, cspo d t S ky those activities involved m signal t ra ns dac t i oo- 

Tbe DNA and amino acid sequence infibiination provided by tfae present faveotioa 
also makes possible identification of binding partner conqximids wifo which a oGFCR-x 
polypqitide or polyancleotide win interact Methods to identify bindiag partner 
conqMxmds include solution assays, in vitro assays .T^wiefa nGPCR-x potypeptidca are 
immobilized, and oeQ-based assays, IrtBotifination of binding partner co a np o un ds of 
nGPCR-x polypeptides provides candidates for dierapeutie or propfagdactie iutetveittioQ fa 
paOtdogtes aasodattd with bOPCR-x noma] and abenasl faidoikal activi^. 

Tbe invention ioclades •eretal assay tjatem for ideatifyiitg vCKSkx bioding 
• p a ilne a . fa solution asMLya^mediods of die invcnIioB c o n yiae dw slqpa of (a) o 



1(b) 

identifying foe coinpoiiiidt Ottz Mod to dio n^VCRx poQ^p^MidB. Idiiiiitfficttion of tfae 
co mp o n Dds diat hfad foe nGPCR<x pofyp^tids can bo achieved by isolatiiig die nOPCK-x 



< 
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flic iiGPCR*x poIypq'tiilB. An ad£tiaoa] ttep of chmctcnzing (be pbysictl. biological, 
and/a Uochemicsl properties of ttte bindins pBrtner compOBDiS is also comprriTiended in 
KMOm anbodlxnaot eSfte immtion. wbatbx com p o i m di identified aiUnffing nlB^-x 
may be tested ID odmsssya inclodiQg. bol iiotliniitBd to^fa Wm modeli; to ean£bm 
S quantililBbiBffiQgtoaGPCR-x. hi qbo upee^ tfap pQPCR-z |) o|y |Kfii l i de«Biidiii»p«tner 
ccnykx is isolated osiag an mflicdy j m U M B n g wiBifl e ibr either tm nGPCR-» po|ypqitido 



, eitfw die flOPCIto poIyp^lidQ «» fte caafflda la 
a hbe! or tag fliat ftctEtate* its isidatiaii. and. 



10 mffftift^t ^^f *b« wy— «*mw <" itotiqf binding partner eonyocnda iaclode a «tep of isolating 
&e nGPCR-x polypepddeAnndiag partner eampiex &roa^ iotmctios with tbe label or 
tag. An exoxqdaiy tag of ffais type is a pcdy-faistidhie scqncDcc, genenDy aiotmd six 
tt ? ir*V*'~' residnes, dist penmis isobtkm of a oaupouo d bo labeled osing idckel cbdation. 
Other UbelB and taga, such as the FLAG* tag (Eastman Kodak. Rochester, NT), well 

\i Ictown and rotrtiiMily used in (be ar^ are embraced by (he imrentioa 

In one variatiao of aa Ai vibv amgr, the nmailian provides a tnelhod eompdsfns 
a» steps of (a) cQBlacting an iaBBdbiBsed aCVCR-x polypeptide wi^ 
pertDBT mmpoood and (b) detecting tinang <rf the eanfidate ccBgOttnd to tbe iiGPCR-ai 
pc^ypeplide. b an altsoiadve enAw^Dienl, 6ib candidate binding pntner ooa^otind is 

ao inmMibifixed and 1riiidnigofaCIPCS.--x is detected. Inmobiliation is acccnpliAed osinK 
any of (be mettods wdl lOMfwn infte nl, indtading eonralentbOBdng to a nppon. « bea^ 
or a chromatogtapfaie resin, aa weO as noacovaleDt; Ugjh afBn^ intenctions such aa 

inclodes a biotin moiety. Detection of bindisg can be accoiiq>bd>ed (i) iiaog a radioective 
29 label on flie uuiupouud Hut is not zmmobilizBd; osing of a flnoiescent label on &e non- 
immobilized co ni p o nn d» ^ using an astibod|y immanospecifio for flw non-immobilizied 
ocB ^ o u nd, Qt) osing a labelotttbeooo-ingnnhffiTftd oonipOBDdftst caBntes a fluoT B a c ent 
d Is allaebedt as wdl as ofber tecfaninies wen 



The invention abo pnnridet ceOtesed assays to idau t i ft f brnding peutoer 
com p o u n ds of a oGPCR-x polypcptidB. b odb e ni be dim a ii t, the isfettiaa provides a 



melliod comprising tba steps of contactins a nGFCR-x polypeptide expressed on fbe 
inirfiw-if of a f^J \ widt a candidate binding paitner ««»"pf"y< and ^g'w itj u g binding of Ae 
candidatt hiikting p w tae r c wnp c w ud to Aw bGPCR-x polyp^jtide. In a prs&zrcd 
^pwi-minwwit^ ijiB detectHJO mi ii jM iaes drfwfirtug a caJcnno flux ot oflwr pfaystological event 

Another as pect of flia pnaent iiivuiiiOD is d i i i scte J to mefliods of idestiQfing 
compounds Oat bmd to eifliBr oGPCRfX or mideie ackl molocolfi ««w^^g nGPCR-x. 

I bGKR-x, or a nncleie add miJernle encoding (he same^ widi a 
t and dc.tf jiHuiiog w brlbe r (9ie oompoond bmds nGPCR.'*x or a sneloc aod 
10 molecBle eaooding (ha same. Binding can be deteimined by binding aasayswbich are veil 
known to die dolled artisan, mfbirttn g, but not limited to, gel-«ldft assays. Western blots, 
radiolabeled coirq}etitiaa assay, phage-based expiessioo closiinfr CQ-fi»ctioxiati(m by 
cbmnatograpfay, co-precipitation, cross Hnkrng, lu l eiactioo tzap/two-^iybrid analysis, 
aombwestem analysis, ELISA, nd the like, which are described in, fbi taxaifA^Current 
15 Protocols in MoUadar Biology, 1999, John WD«y & Sons, hfsr, wbich is {neofparaled 
hemn \^ lefeirjice in its coliiety. The conpcsiodB to be screened 'iw-***^" {wlwJi vucif 
incfaide umiiHHmdj aducb sn siiipwpted to bind bGPCR^^ or a mrpliric add suriecole 
cDCodiqg the BBiiie% bat are not fimiled to» cxtiaocilhilar, brttacdkilar. 
oiigin. Tlie nieQiods of (be inv ralwin also enibwoe l<gand^ wpwcia Hy ne uropefilid ei^ flaf 
20 are attacbed to a btbdL sod as a la djo lab d icg^ *Bi» a fln ore s ceDee 



molecules snch as nooi)eptide Tmrnfitica, noo^pqitide allosteric effectors, and peptides. 
Tbe oGPCR-x polypeptide or polynucleotide enqtloyed in such a test may eiflwr be fiee in 
Z3 Gohitiaii, attached to a solid support borne on a cell soi&ce or located intneellolarly or 
associated with a portico of a ceD. One skilled in eie art can, for e(xanq>]e, xneasnre Cbe 
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diffisent test compounds are synthesized on a solid snbstrata. The pqjtide test compomids 
are omtacted wifli nGPCR-x and washed. Bound nGPCR-x is tten detected by methods 
weD knows in (he art Unified po^nxptides of the investioo can also be coated diiecfly 
onto plates fbr use in die aibrmcaiti oae d drag screening tedmiqnes. In addition, non- 
5 neutraliziog f^fflw^i— can be used to captnra (he protein and immobilisB it on Oe soUd 

Oenerally, an expressed nOPCR-x can be osed fi>r HTS birwHng assays is 
coojmctton with its ttefiiwirt h gsn^ m this' case (he corieap oiiil i Dg neoiDpepti d e that 
activates it The Identified pqrtide is labeled witit a suitebb rsdioisotcpe, iprlwiTm^ but 

10 notliniitedto,'^'li"Scr'^,bymeflioda^aiewenfcnGfwnto1boaeB]dI^ 

art Altematively, die peptides may be labeled by well-known ntafttoda with a snitable 
floosesccnt dcd va li v e (Balndnr et oL, Drug Dev. iter, 1994, 53, 373-398; Rogers, Drug 
DIseervery Today, 1997, 2, 1S6-160). Radioactive ligand Q>ecifically bound to flie re ce ptor 
in menibnne piepMiftops made ftuB the oeO Inw as^piessmg the r p ji ^vmb maut proteiB can 

IS be detected in BT5 assays in one of sevenl stand a rd ways, incilndriig fihntion ot fte 
iBw p ti] g > ti gs nd complfK to lepixate bomd B g ao d from unbound hg a n d (9fiXSms,Mtd. 
JUt. JUv„ 1991, 11, 147-184; Sweetaam ttaL,J. Jiahml PndMtg, 1993, S6, 441-4SS). 
Alteniatiwe inetfaods ^*f*'''*f a scBdHlatiOB fUUUoiSty assay (SPA) or a FladtFlate finmat 
in widch such separation is uanecessaiy ^Ukayamat Cbr. (^^Uoh DngDisc D€v^ 1998* 

20 /. 85-91 Boss< cf al, J. BiomoUadar Seretning, 1999, J, 285-292.). Binding of 
fluorescent Ugands can be detected in various waya, including Saorescenee energy (ranaftr 
(FRET^ direct specttopbofaifluoimii c tiio analysis of boo o d Kganrt, cr floosescenoe 
polarization (Rogers, Z>i<g Dtseomy Toda^ 1997, 2, 1S6>I60; SU, Ckr. C^rtniM Drug 
Disc Dei>., 1998, /. 92-97). 

35 Ottier assaya may be used to identify qiecifio ligaoda of a oOPCR-x r ecqjtcg, 

bliidiug of test Bgands to (be laigcl ju utcii^ as wdl as assays fliat identify tigaodb of target 
proteins ttsom^ aSnify ultnfihnliuu with ion ^nsy mass spectroscopy/HFlC meftoda 
or odicr pliyaica] and anafylleal mefliodi, A Hripat ivdly, sodi hifltling in t ert c ticps are 
30 emlBsted indtreeOy osing the jcasttw»4qMdqrrtemdescdbediaKdds<fa^ 

340245>24« (1989!^ oxl 'An^ GmB6cM, l(taS&a92 (1994), both of 
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which are incorporated herein by reference. The two'^iybrid system is a genetic assay for 
detecting interactions between two proteins or potypqitides. h can be osed to idendfy 
proteins diat bind to ,a Icnown proton of lu t eiBs ^ or to defaneate d omains or vesidnes 
critical fl>r an intexactjoo. Variations on tiiis neflwdology Itave bees developed to deiie 

5 genes that fV"'*^^ DMA MmKng pioteuis, to identtfy pqy ti des fliat bmd to a pimlftin, and to 
screen fiv dnqs'' The tmyh^bdd system eqdoiti Hw abrfify of a pair of i nt eiauling 
piuteius to tw^wg a banacrilptim aciivatioB dcnnani into close piOKiiinfy wi(b a DNA 
binding domain diat binds to an iipa t iuin activation secpience (UA5) of a repo r te r gene^ 
. and is gonenlly perfbcmed in yeast The assay requires (he constnetiao of two iiybaA 

10 genes encodittg (1) a PNA^brndiog domain Oat is fused to a first protein and an 
activalton domain fbsed to a second proteiiL The IS^-binding domain targete (he first 
hybrid protein to the UAS of flw reporter gene; bowever, bccauae most proteins lack en 
activation domain, (bis DKA-bfaiding hybrid protein does not setivato txaascrvtion of (be 
reporter gcuc Tbe second hybrid protein, which rjintthis (he activalicM domain, eanno< 

U by itself actrnite eaqsession of the reporter gene becansa it does not bdnd Urn UAS. 
Bawevar» when bo0i pnHeins are present, lha wncovalent Interaction of the finst 
a^ second protons teflien fte sctivation domain to the UAS, activating U s u«.i4iUuu of 
(he reporter gene. For example, wbea the fbst protein is a GPCR gene prodoct. or 
ftagroeal thereof; that is known to interact with asodter protein or tmcleio acid, this assay 

20 can be used to detect agents that interfere with file binding intenctaon. Bqneasionof die 
rqwrttr gene is oiotdtorod as diffoent test agents are added to the system. Tbe presence 
of an inbibitoiy agent lesolts in lack of a rqxHtn signaL 

Tbe yeast two-hybrid assay can also be used to identify pjoteina that bind to the 
gene prodoct In an assay to identify proteins fiiat bind to a nGPCR-x lecqytor. or 

25 fiagment dwreo^ a fiuioo pdynucleodde encodtng bodt a nCPCR-x recqrtor (or 
fiagoent) and a UAS Undtng domain (Lc, a first protein) nay be used. In ad di t i on , a 
large nnodbcr of hybrid gfiwa each cncodbig a diflhieBt le C iOBd protein flurd to an 
activate! domaiasra produced sad aereened hi fte assay. IVpocally, (he second protein Is 
encoded by one or more membeis of a total cDKA or geoooio DKA fiisioo Ehnry, wiSi 

30 eadi second protehi-ooding legiop being Ibsed to tfw actlvitiop dfimaiiv Tlifai ojnMeui is 
apidiedile tea wide variefy of pwteiaa, and it is not even ae ccssai y to know (be identity 
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or ftmetjoB of Am tecoad bnirting proteia. Tbc tyttcan is hig^ily tcotitiw and cm detect 
ntcsEBCtioot Dot XBvuIsd ty tAtx mcfhods; evcD Imisiciit mtsnstiQos ouy tngg^ 
ttiuaajjilkBi to piodiidc a ttibfe siKNA Ait csn be F Cpc i tedly ti mlile d to yield tfie 

S Other assays may be used to search fisr agents fhat tnod to the taxget ptottnu One 

described in UJ5. Pslsiit No. 5^85^77, ineaipoiated herein by xefereoce. This method 
lelies 00 fte pdncipls tfiat p t o t ciia gcncnity exist as a tnixluie of folded and anfoldod 
ilstrJt sod cositzmttlly alteraate betwefli file two sta te si ^^i^hen a test hgand ^ll^^ff to &e 
10 folded fom of a taxget isoteinCi^wfaeo dw test Ugaad is eligBDdflf (he tugetprateti:^ 
flie taiget proteui inoleeBle by the hgand reweiHs zd its flitded cbte. ThiUi flie 
frWw* fr'nr* pcoteu is pnsuA to a peatry re nl r i n l in dw pnseooe of a (est Ij^MtJ which 

jnotrio em be detw mined by asy niethfid that Ji»lii ^Bndi e s between (he IbUed and 
15 vnfolded ctBtea of flw taxget pxotehL The fiuetioii of the taxget pzotetn need doC be known 
in Older &r Ibis assay to be peifoimed. Viitually agent cm be assessed by flds 
method as a test ligand, toclodmg, bot not limited to, metals, polypeptide^ protaia^ ^pidi^ 
poIysacchsiides,polyoxicleotidea and small aigaoic molecoles. 

Another method for ideoti^ing hguds of a target protein is described in Wieboldt 
30 et el^ AsaL Chem., 69:1683-1691 (1997), incoiporated herein by leference. This 
tecfaniqBe bcfcciu combinataxial Kbiades 0(20-30 agents at • time in solution phase fiir 
bmdmg to the target protein. Agents that bind to fbs tAig rt proteu are separated Aum 
■ other libraiy cu u i p uuBiits by aiuiple mwnhniie waahn^ The qweifically selected 
xncdeeBles ttat are letsined on tfie filter are sohseiiBently libcntod ftom 4ib taiget pacteiii 
33 mm! aaalyaed by HRLC wmI riwTi^^^^^^ utiit**^ ele fctiosf Msy Qon quay) iooisatiOB 
mass speelxOKO|iy. Tide pncedun sdeets librsiy oonipoiwpts with fte greatest affinity 
. for fte target piolein, and is pwitiiailaily oaefcl fi>r small molecule fibraxieSt 

in -wfaieh neutnlizing aotibodics capable of binding a polypq)tide of fiie inveotion 
30 qiecifically conycte •wifli a test conyound for bindiog to flie polypeptida. fai this mamiei, 
dw antibodies can be used to detect the of any.pepticfe that aharea one or more 
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a n tigp i i i c drfrnni nanti with nGPCR'X. Ra d io lab eled cuuipelitrvB binding itadies axe 
described in AS. Lan c( o£ AndmicroiM Agma md Chemethgn^, 1997, vol 41 , na 
10. p|k 2127-2131, flie d i s elomi e of wbkh is incorporated herein by lefeicao e in ib 

5 As desciibed abovo and in Example 5 below, the gens encodhig nGPCR«74 

(nncleie acid sequence SEQ ID NO:134, amino acid 8e4|Denoe SEQ ID NO:26l) has been 
detected in brain tissne indicalfng diet diis oGFCR protein is a neuroiecqitor. It is weD 
known that other nGPCR'Z are expresa ed in many dijEkxent tissues, nKl™*^g the bnin. 
Aecoi^ogly, natural binding partners of diese tnolccnles inchide o e uio tr an s mi ttere. 
10 IdeatifluUion ef modnlating agents ' 
The inven&tn also provides methods for identifymg a modslslar of binding 
between a oGFCR-x and a nGPCR-x bin din g partner, euiuieising the steps o£ (a) 

pien^nee and in Ao a b s ence of a putative modnlttcr compoond; ^) dttuliiig binding 
15 betw e en fte brnding partner end the dGPCR-x; and (o) id eati i^ iu g a pu tt ti iBe modnlator 
BiMin^wiuJ or a i h mJo I sIm coo^Mnnd in view of decreased ovmcioased *'*'**^*^ betweco 
the MndiBig paituei" 8im1 the bGPCK-x in tte picieuue of die putalivo xnoAibtor, as 
co mpa red to binding in fee ahaence of fiwpotatrvemodalatar. FoDowing steps (a) and (b), 
compou n ds idcaztified as modulating binding between nGPCR-x and a nGPCR-x Innding 
30 partner may be tested in other assays incloding. but not bmitad to, in vfvo models, to 
Artwffpw or qusntitate modulation of bmdmg to nOPCRsx. 

nGPCR-x bindiug peita c is &at stirnnlafn nGPCR-x activi^ axe usefii l as agonisti 
in disease states or ccmditions characterized by insufficient nOPCR-x signaling {e.g., as a / 
result of insufficient activity of a dGPCR-x ligand). nGPCR-x binding paitnexs diat block 
25 figand^neffiated dOPCRpX ^gnaBng axe nsefld as nGPCR-x an ta go n is t s to treat disease 
slates or condhioiis ctancteiigedly caMesrivenGPCR-j signaKag. la ad£tioD nGPCR-x 
iBodnl a t ois in g enwal , as well as aiifCR'* polyn u c l eotides and polyp ep t i d es, aie osefiil in 

In anoflier aspect, die inveotian provides mefliods tat treating a diseaae'or 
30 f'^nMi f ifmi cfim li l im i hy "^'''''''f lwing to a pat i iTiit in need of sac3i * T* t ii iTi il a stdistsiioe 
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that modulates (he activiqr or caqnessioD of s polypeptide having seqpcaces selected fiom 
the poqi coosisdag of SEQ ID NO:13S to SEQ ID NO:26L 

Agents flnt moduhtw jncteasiv decresf^ or Uoek} nOPCR-x aetivi^ or 
mpff I lion may be identified by incobstiQg a pntsthre modidator vrilh a ceD containing a 
5 ' nOPCR*x poltypeptide or poilynncleotide and detexminiag flw e^^ct of the putative 
modnlator on nGPCR-x acttvi^ or expression. The selectivity of a compound diat 
modulates ttte activity of nGPCR-x can be evaluated by co mparin g its eSTects on nOPCR-x 
to its eficct on o&cr OPCR ■^Hy ii^ jK^ni^ . Followmg tdentxficatifln of conxpoufids that 
modulato nUKIK-x activify or ex pres sio n , such co mp o un ds may be flnther tested in other 

activi^* ffelrclivft wwdul a l^m msy tnchide, fbr exan^pl^ ^hiJibfwlHiS and olhei ptotems, 
peptide^ or orgaate moHecaks that mwjtieaHy bind to a sOPCR-x pe^s^peptidD or a 
nOTGR-or-eneodiag aaelefe add. Modul a tors of nOTQt-x activity win be Ihetapeirticany 
. osefid in tr eatm e n t of diseases and plQfsiologieail c ond iti ons in vddch uoiiu a l or abenaid 

15 oOPCR-x acting is mvtdved. aOPCR-x polyimcleotides, pdypqilides, and modulators 
may be used in fee treatm e nt of such diseases and- conditioes as infections, such as viral 
infections caused by HIV-I or HIV-2; pain; cancers; metabolic and caidiovascalar 
diseases and disoiders (e.^ t^ie 2 diabetes, niqnired glncose toleraw^ dyriipideinia. 
obesi^, anoresda, bypotsnsioi^ hypertension, Ihrombost, myocardial in&retion, 

20 t ' a i diMiuyo path i ts ^ atiwxDSCleroais, etc.); Paifciiison's d ia c a i s e; and psychotic and 
neurological diaorden^ mdnding sc W Miphiema, ndgraine, ADBH, major depi'osston^ 
auxie^, mental disoidei^ in a i ric d nyieiii on dBlIiiuifi, dementia, seven iweirtsl letazdation 
sad 4jfsldnBaisi^ soeli as Huidiiigtou** d i sease or T wuelto 's Syndrone^ aaioag utheis. 
nOPCR-< polymidBOtides sad pdypeptide^ as wdl as iiGPCR-« aiodidatoiik nuv also be 

35 used hi £itpiostic asnys fiir such diseases OK eeoditiOBS. 

hfefbods of flie intventioo to identify moihiTstors inclode vsnations Ob aiiy of 13ib 
meOods described above to identiiy binding partner coxqxionds, the variations inclnding 
techniqoes wherein a binding pxnoer compound has been identified and fl» binding assay 
is carried out to the p ieseoce and absence of a candidate modulator. A modulator is 

30 identified in dtosc «i>ere binding between die nGPCR-x polypqptide and tiw 

binding partner comiponnd changes in the presence of the candidate modnlator compaxed 
SO 



to binding in &e absence of die candidate modnlator componnd. A modulator that 
nmeases bnduig between the sGPCR-x polypeptide and the bmdmg partner compoond is 
described as an enhaiyiy or activator, and a inodnlator that decreases bindiiig between tiie 
nGPCR-x polypqitide aad die bjndiag paitaer conpouad is desciibed as an inhibitogc. 
5 FoDowntg wtent i fic a t ioa of fnodiil a t ors^ sadt eoaqKMmds xaqr be ftaidKr tested ia other 
asnys hichiiliin^ bat soA luijilfj to, in vfw> modeh^ m order to confixm or ifiitltifr 0>e£r 
activity as modulators. 

The invention also compiebends higb-thioogli^ scre e nin g (HIS) assays to 
identify conqwunds that interact with or inhibit biologica] activity (to., affect enzymatic 

10 acttvify, binding activity, e/c) of a nGPCR-x polypeptide. HTS assays permit screening 
of large numb e r s of compounds in an efiBeient manner. Cell-based RTS aystems are 
contoajdsted to iavestigato nOPCR-x leceptu r ^ U gs nd hiteiactini. RTS assays axe 
desigaed to ideatify lutiT or *1ead coopoaad^ hsviag flie desned property, ftom vdiieh 
iirtH h Cc al io n s can be dfaignad to iiiipiu^^ flie d e si re d piopexfy. Chemical nHMli fication of - 

15 the *1faif* ce ''lead Cinhijn/^ml** is oflea based on sa "^n'^'^ttb^ shacttm/settvify 
xelstiooship betweea the Tdf* and flie a^VCR^t polypeptide, 

Aaodter aqiect of (he present invention is dixveted to mrthndi of ideiitifyiiig 
c o mpo un ds which modulato increase or decrease) sn actxvify of nGPCR-x 

eompxising cootactiDg nGPCR-x widi a conqMund, and d e t erminin g wheSwr the 

30 oanq»und modifies activity of nGPCR-XJ The activiQr in the presence of (he test 
compared is measured to the activity in die absence of the test coooponnd. Where tiie 
activify of flie sample containing the test conqxwnd is higher than flw activify in flie 
' ssmpla ladiag the test co mp o un d, the con^xmnd wiD have *n*rrftrfl activify. SxmOaify, 
where (he activify of flie aample c raitainin g the test comp c wn d is k i w u than fla aetlvify in 

35 the sanq>lB h ekin g (he test iwni p o aad, tin eompouad will have iahibttBd actxvjfy. 
Fdlowntg die identiSeatioB of coiupouuds fliat modulate an activify of aQPCR«, sadi 
ffwnpcuind s caa be flaflia tested ia eOer stays inchidhifc bnt not Badled to^te Who 
imnlftlSi in order to confitin or ^laalitato (heir aotrvify. 

The preseid invention is particularfy use&l for screening c om po un ds by using 

30 nGPCR-x in any ofavariefy of drug screening techniques. The conqKmads to be sexeeaed 
tnchide (which may inehide compounds which axe suspected to modnlatt nGPCR-x 
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activity), but ars not limited to, extnceOnkr. iutnceDulai. biologic or 
The nGTCR-x polypqitide employed in sucb • test msy be in miy 
aolofio^ itttdied to ft nUd nqiparti bene eo a edl corftw or loe^ 
T>fliBtihtft*MtMii.faeMMra^MeftBi«lhefi>nnfttifwafcom^ 
asd Oe eompomid being tested. AUBmativdy. one lUQed in tiie art 
I ' iwi'i'^' fioxmstzon between flOPCR'X tod 

Tbe adiviQr of nGPCR-z polypcpttdei of Ac imreotion can be detezxuiued by, for 
exMOfSo, CTHTwtnmg fhe ibi£ty to bind or be activsted by chemically synfhe»2Bd peptide 
Ugand*. AltEmBtively. the activity of cGPCR-x polypeptides can be assayed by 
caumining f brr r abiEty to bind calcinm tans, hormoofat. rbranolrinea, ne uro pep ti des, 
Tif v i'^iffl'Pfl nodeotides, li pi d*! odoiaots, and phobns. AltsmatiTely, fte activity of 
file txGPCR-x pdlypeptidea can be detennined by eysmrning flie activify of effector 
molecoks Tocladmg, but not limited to, aOeayMe cyclase^ pboqibolqnses and Son 
T-^«ym#.im Hms. mf)diil»itm» of nGPC3t-» polyptptide activity alter a CK3t receptor 
flnctiai^ sndi as a binding prapeity <tf a icLCptur or an activity sodi aa O isuteiu- 
inedtstBd signal tunsdnctuni or mfflfiTwine loBoliralifliL la TtriMn oniliJkTliiAntA of flw 
meflwd. the assqr msy tdw (he ioan of an loo flnx assy, a yeast powdi assqr. a non-' 
hydnlyzable GTP assqr sneh as a ['^J^nT yS assay, a cAMP assay, aa inoaatcd 
IxipiMHplistB assay. a^Bcyl^ltycerol assay, an Aeqborin assqTt •LneifensB asssy, aFUm 
assay fa intF«yn"<T eoneentntifla, a mitogen e a s assay, a MAP Kmaae aetivi^ 
essay, an aiachidomc acid release assay (e.g., using [^^-c a d ad on i c add), and an assay 
for extracftPaJsr acidiScation rates, as wdl ss ofiier binding or f bn c tioo-based assays of 
nGPCR-x activity flat are geoetally known in ftie art In seveial of fiiese embodimeDts, 
fiie tovestiQn oompreheods the inclusioo of axiy of &e O proteins knorwn in fiie art, such as 
O If, O u. or ctameiic Q^is . <Vh "'^ ^ nGFCR-z activity can be 
detemiined by awtbodcdogjes that arc used to assqr fa FaRP aetivily. wUch is well 
known to flioae dUDed in fits ait BioIosTca] activities of iiG9CR'« i e cqi t Ptt acccrdi n g to 

ligand^aswdlBsatvoneof thefaielionalaetintieaof GK&lcnowniDtteait Non^ 
liiiiitiiij cxsnQiles otfSKSL actiWttea mdoda traimiMMtil nfe siftit^Ki^ of vtrioos lll^tiks, 



«4iich may involve 0 protds association sad/or ibo exatkm of an infloence over O 
pi o teia binding of vaiioDS gaam^ylate nucleotides; anoHiei eunqilary activity of GPCRs 
is flm landiag of a ix e as o t y |iioteius or poly pcp t idM that dif&r from haown O |MOlehis» 

Tbe oortnlatms of flie In v eprinii cd i ibit a f aiiety of <faeaaScal strw.tuies, which can 
bo ganenDy gRinped iatoiioo^iqitidB winiBti cs of natuial iihjK letqj t ur T jg and s, yt j Ai d e 
1 of CiPC3t r DC cp(ins » and ptftides that Htay fti u Btifln aa 
a (i7i muff unoouipetitiva and ntiiHi'imn'*tili*^) (af <* ' 
(uoducts) of GFCK ieoeptaa> Tho luvuitHJO does not itstnct the a 
modoblofS, which may be dbtuned from natural sootcea sneh as plant, animal or mineral 
TTtf^ ornoo-pslmal socrccs such as small moltmle Hbwies^ jnchidTng the pmdocts of 
combinatosial dsemical appioadies to fibraty ^ w*t i ■ n ii ^ and peptide librancs. 
pr*tTipli>< of peptide modslators of GPCR re cqitors ahibit the following primaiy 
stinctntes: GLGPSFLRFamide, GNSFLRFamidc, GGPQCPLRFamide. 
OPSGPUU^smide, PDVDHVFtBFandde, aod pyro-EDVDHVFLRPamidc 

Odwr assays can be used to CTrminft enzymatic activity inchiding, but not limited 
to^ pbolGoietric^ ladiiuiielilc^ BPLCf decbnodbemical, and flis likc^ whaili an de i w i b ed m» 
for oxample^ Efoyms Asiaya: A Pnetiad ApproadK eda. S. KsiBilhal and M. J. Danson. 
1992, Oxiuid ITiiiveistty Pkess^ vfaicli is pocspo s a tBd beidn ty icfrrace In its entirety. 

Tbe use of cDKAs encoding GPCRs in dntg disooreiy la o yaius is weUfcno-wn; 
asssys ospsUe of testing flsMsaads of imlaiom eon^oeaids ps dqr in Ui^b^^ 
■cieens (BTSa) an Iboraoj^htty ^"""T"**^ Ths litcntQn is rcfdeta with canmpka-of 
use of radiolabeled ligands in HTS binding assays fa dmg discovety (see Wniiams, 
Met&rteo/ Hesearth AeWeMtt. 1991, 11, 147-184^ Sweet nam . et aL, J. Natural Products, 
%99i, 56, 441-452 fa review). Recombinant lecqitDis an prefared fa binding assay 
HTS becanse fbey allow fa better specificity (higher relative porityX provide the ability to 
geoenits laige azQosnts of receptor niaten8l,atid can be osed in a broad variety of fofinats 
(see Bodgsat^ Skt/Teeknotogy, 1992, 10, 973<98(^ eacb of wbicb is iuotapoaated teeiD 



r of hetaiologDns syBtems is availablB fa toncl i raia l expsecsion of 
zeoandiuiast ieoe|ilors fliat an wdl kuown to tfaoaa aWled in flie azL Sneh lyateou 
tnchide bacteria CStrubeifc «( at, TVenctr tePftaniiacoIbf<ca/&tetoes,1992, iJ, 95-98)w 
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yeast (Panscb. Trtnds in Biotechnology, 1997, 15, 487-494), seveial lands of insect cells 
(Vandeo Bnedc, At Jlev. Cytology, 199d, 164, 189-268X snqdnbisn cells (layawidcreme 
«t oL, Current Optnton tn Stotedmohgy. 1997. S, ti29-€3^ and aevenl msnnnaSan cell 
lines (CHO. BEIU93, COS. etc; aee aeOrndt^ttal, Eur. J. Fharmaaaesy, 1997, SU, 
1>23). ThesecxanqilesdoaotpieelodBlheiiseofofliBrpossildeoelJeaqBessioasyatenu^ 
iudadiiv oeD Ihies obtamed fam nematodes (PCTapfdicatkn WO 9807^^^ 



that modnlalD iiOfCR*3C acthflty comprise contacting test waiip<wnids with nQPCRrii and 
assaying for dw presence of a complex between fte compound and nGPCRrX In socb 
assays, flta ligand is- typically labeled. After soitable ineubatian. free ligand is separated 
fittn fliat piBSeul in bound f uiiu^ and die amount of free or uiicouiplCTOd label is a 
neasote of die ability of die paiticalar conqwund to bind to nGPCR-x 

tyi*fnT lesulls in a wiBty of bwlDgJca] te^iOBses, which an mediatBd by O proteins 

bonnd OTP fa (TIP at a bindfav sitB on the GL anbnaili one can tise a ndjdacliv^ non> 
hydnlyzaifale de iiva t lw of OIT, GlPr^l^ to measnn UndSng of an a^gcidst tn the 
leMyioi ^in af sL, Neuiuepuil. 199^ 7, 729-733^ One can also use flds bin din g to 
ineasuiB the AiKty of a n t a g u n ials to bind to die ieoe(rtor by deorearing binding of 
OlPft^S] in fits pzesenca of a known agonist One coold dienfoie constnet a BTS based 
on 0TPrt"S3biadiag,flioughilna is not die pi efei re d method. 

The O proteins required fa faictional rrprrapiiop of hcteralogons GPCKa can be 
native constitnents of the host ceD or can be uitiuduccd through well-known iwotntiiiiaTit 
techncdogy. Tbe O prateint can be intact or drimerie. Often, a seady nniversaUy 
eo mptteut O protein (eg, Qai^ is osed to ooiqtle any ^ven re c ept o i to a detectable 
rrsponiw pathway. O protein activatioa results in the stimulation os inhibition of odier 
imtfw pwHicini^ ffVTrnti fliat can be hnlcedtD a T"^f i t^I" rr ft|f wnfft 

P?fPir]'l** of socb Uologica] if.iponses iiwJiidiv but an not limited tow die 
miiwing! fliB abiKty tn suivive in fiie sb s e o c ie of a Isniting nutnent in ijiwe^ficalty 
eagfaeered yeast cdDs ^bosg^ TVemfs BtoMefaoloiK 1997, iJ, 487-494); Ganges in 
iii t i a t elh i la r Ca** iimtxiiliadco as tneasund by flmescent ^fes (Mniptay, at aJL^ Our. 



Opinion Drug Disc Dev^ 199S, J, 192-199). Flnorescence changes can also be used to 
monitar M pint-f n^" changes in m eui b ran e potential or intiaceQnlar pH; an automated 
t for IfTS has been described for diese puiposes (Schmeder, et oL, J. 
nbig, 199$. /. 75^0). Mdanopbones prepared from JTaiMfittt loavi* 
S show a Mg^iiAjt^t#aiJMit diangB in ]ri][ii**irt oigsuizalfatu in rcapooae to hetnologoiis 
GPCR activatioi^ fins Rsponse is adsp t aM e to BT8 fa iui l s Qqnwidueiue et nL, Cur. 
CipftitoiAfaadbwIcsK. 1997, 629434). AsstvtanaliOBvaiUlefa fliesieasoxeaMnt 
of cormnon eecond m cs i wi aB n , fa c h ffl n g cAMP,plieqp a ii M no siti des said aacMdeoie acid, 
but these are not genetalty pieicned for U'ls. 
10 Pzefened methods of BTS en^iloying these l ec eptors include permanenity 

tnnsfected CHO cell*, in which agonists and a nt a g o nis ts can be identified by die abflity to 
qiecifically alter die binding of OT?f["S] in membnmes piepar ed fhnn flwse oelK In 
ftir^hrr embodiment of die invention, permanently txansfocted CHO cells coald be used 
for die piqiaia dop of membranes which contain lignificant amoonts of die recombinant 
15 nceptor proteins: Ibeeo membnoe pr^aiations wodd dien be used in receptor binding 
assays, eovkyiiv * the za^Ubdad l^and ipeeifio fa flie putienlar leeqrtiir. 
Alteinativety; a faietiBnal assay, saeh as finoKseetd uainit o riog of Kgand^ndueed 
dumges hi intenud Ca** cooee o tnti O B or nembaaapeiEBdal in pennanenfly tansfoctod 
• CHO cdb containing each of these ncc|ma» iDdhidaaDy or in enmbmatinn wodd be 
20 pxefandfaBISL BgpaltypRfamd wDiddbe anattenvtivetnia ofaannnalian edi. 
such as HEKr293 OK 008 oeDs. in similar fanatr Mere |» e fen ed wonM be permanrntty 
tnusfocted insect cell lines, sneh MsDrtaoptdIa 82 ceQa. Even mom pre&ired wonld be 
texMnsbtnant yeast ccDi expnmir> g HnoDrosaphila mdanogarUr leceptors m HTS formats 
weQ known to dwse ddlled in die an Panscb. TVendi ia Btotechnt^ogy, 1997, 15. 
23 487-494). ^ 

The inveotian < w »«*^ "j J««i»« a nniltitnde of assays to screen and identity infaibitoia 
of tigand biwling to nGPCR'X leo e ptoia. In osie wramptn, flie tOPCR-rX ncqitar ii 

of a iPodulatBS such as an iddbitor con^XNind. b ani 

30 betweaiflwntgCR^nocptot and its btodhig partner is assesMdm a i fttat i m t ^ 

in flie pRscnoe and aboenee of a candidate ndnbite c c Mp o uo d. In csflw assqr. an 



pctnisouinm 



inbiUtoi is idcutificd m ■ conpoiiDd ditt dcuum bsudnis tetwccn titic iiGFCR*x 

3 activity. Aoother contnmphtrKi assay invdres a vaxiatum of die dilgrtirid assay iv4ieiein an 
mtnbitor of protetn^troteja iittencttaos is identified by detection of a poative sigoal in a 
t nnwfom t rd or tnmfected host cell, as desciibed h PCT poblicatioa oumber WO 
9S/20652, publidKd Axigast 3. 1995. 

Candidate modolstun contrmplated by fbe ioTentiaD tttdnde componzids selected 

10 &om Kbnrri^ of eifba potcstial acdvaton or potential infaifaitois. Tbeze are a number of 
difibreot Kbnxies osed fis tfae ideotificatioa of small molectile modnlaton, including: (1) 



(2) 



ofni 



er oi^mc nuMeCBl 
B of wblcih are analop of Luuwii conponiKb or ansJosi 
IS of cosapomdB dnt havs been identified ei Trits" or "lead^ to other drag dtscoveiy 
9cnta\ some of wLkih in derived liuui a e tui al jnoducti^ and bobib of wbicb arise fioni 
non-diiected aynihetic orgsski dw i i iilij. NstonI pvodaet fibcaries aie coB ecti oos of 
ne wi|{uiann wfaicb axe used to create nuxtnres 
i by. (1) fenneotatian and wrttaction of bsoSis finm soil, plant or marina 
30 oiicr o «'8 am am« or (2) extntftiop of plants or marine org amsms Katnial product libraries 
toclode polyketides, non<iibosoinal peptules. and variants (non^iatnially occcning) 
ttiereo£ For a terview, see Scieaace 282:63-68 (1998). Comfaioatorial libxaries are 
corBposed of latse snmbcn of p e p bdes> oligonocleotides, or uigauiu con^Mimds as a 
uiixlu w . ^lieae Bbcaries bib idatnely easy to piLpaie by tisditiooBl antanaled synffaesis 
25 mBfhod9,FCR,clantnfc«rprD|irietBiy qnAetiomedioda. Of pezticular idBsest are noo> 



Myers, Cnxr. Opto. BiotecfanoL 8:701-707 {1997). Identification of modndators <hnm|pi 
30 cse of the vaiioas librarjes desoibed herein permits modificatioo of the candidlate "hif* (or 



il odier caiMKdate mfaibita* eoatemidated by die isvoition can be d 
Inble fbnna of bfadiag paitnen,^ as aiefl aa bmA biadiBg p M tnm m d ffl Twt ric^ « 
A Imidbig patuei" u used heiem btoad^ cdcqbvbiks mnpqitide 
"luodulBtott^ as wd] BS soch pe|ilidc toodolston as neunipaitides odta 




|uudutt of lie idf.iilififid oGPCRpX 



Tfafi polyp^des of fbe invadioo are eniilaTed as a xeseaidi tool ibr 
identification, cbaxacteriratian and pmifiestiaD of int ?fff t n*c , legolatary proteins. 
10 ^ipropriate hbels axe inco r po rat ed into die polypeptides of flte invention by various 
mefiiods known in die art sad die polypeptides are osed to captan interacting fnoWulm 
For example, molecalcs are incobeted ivilh die labeled polypqi&les. waited to remove 
unbound polypeptides, and the polypeptide <^*vpT«ln is quantified. Data <>N>inBd using 
different o on c cntia tioni of polypeptide axe osed to calculate vahtes fin 6» nomber, 
15 afPtktty, and asaoctatioo of polypeptide widi die |nHTriii eanplejL 

Labeled po^yp^tides ne also nsefbl as lesgetitt fiv tbe pnrificatioD ofmcdeeides 
wlfli wfaicb die polypeptide interacts mcTodiog, bot not limited to, inhibitoa. In ao/t 
WBb o dimCBit of affini^ pc iifi cB t i o iv a polypeptide is oovaleBdy coqaed to a- 
ebramatD^aplv cobmn. GbOs and dwir membxanes an eadiaeted, and varinis oeOnbr 
ao sobcon^oaenta aie passed over die cohmm. Molecxiles biiul to dM cathmm by vntne of 
dieir afSnity to the polypqsdde. The polypeptide-oanq4ex is r ecovexed Cram die ecAnnn, 
dissociated and die recovered nudecnle is sobjected to pioteia sequenciiig. Tins amino 
acid seqneoce is fim osed to identify tbe cap t iu ed molecule or to design deg ener a te 
oUgooncleotides for clooiog the coireqxioding gene fioro an ap px iy t i ate cDNA lihraxy . 
25 AttBxmtively, conqxnnds inay be identified wtncb exfaitnt similar proporties to die 

Hgmd fin die nGPCR-x of (he isventioo, but wideh am smaller and exhibit a longer half 
tfaneflnofbeendosBDOOsligBfldiBBlBimBaoraiiinialliody. Wheaanoqsixfeooiiqioaiid 
. is desigDed, a molecole aoooidiai to dw isventiGn is iisBd as a lead" convoand. Tbe 
i of niniBties to kxwwn pbannaoeadcaQy active oompoands is a vdMoiown 
in diB devdopDMUt of i 
dasip^ ^oflieris and 
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laxge tBudwr of molecides te a tn 
ftom (be an^ysis of die dednoed amiiM aead seqoeooes enooded 1^ dw ONAs of die 
n an osefiil to deijga nev dregs, mon qiecifie and dieiefiKB widi a hifi^ 



5 . CompM is uu of die protean seqpeaoe of die pwsenttaiwitCT sequeaces 

present in all d» available databases diowed a ff i.«.^t homology widi die 
tra n s m embrane portiaii of O protein cot^led xeceptoxs. Accordingly, con^pukr modeling 
caa be nsed to develop a putative teitiaiy stmctnio of die p xot ein s of die invention based 
on Qie available infbtnatian of die txxnsmembxaoe ^^im ain of other proteiDS. Thus, novel 
10 Kganda baaed on the predicted all iictii re 't\f nf;pf!P.T trim ho Af^^T*^ 

In a particolar embodiment dw novel molecules identified by dw ■en tB ui iig 

mafliflda miseariHmg tn thm faiiw»iirinii Inm ^fn^^ fWgWfriff nwlftfmles, IB irtrich 

case a <mii i| Kiii I l i ua cr phitimBrem kal ca ni poi a ioa can be pjepaxed thBreof fi» oral inafce, 

stuh as in tridets. The compoaiticDa, or pharmaceutical compositions, canonising d» 
15 ntRdeie add nMribeaIea.veetoz^ polypeptides^ anfibodiBs and cempoondsideBti^ 

seiee im ig methods dese rib ed bnenv csn be |juejiBi B d &r my roots of **f*''tftnrtTfiin 

inclodhifc tat not Wmitwt to^ oaS, 

mtiamiiscutar or tTiti«p#»rftr»p^| The nattne of csrtier or o 

cm the spaiSc route of adnnuistratiao and particular embodiment of the inventioo to bo 
20 administered. Ryamplea of techniqaes and protocols diat are usefixl in Ibis context are, 

bittr alia, found in Renungton's fhamiaceiitica] Sciences^ 16^ editioo^ Osol, A (ed-X 

1980, wfaidi ia incaxpoiated herein by xeftrenoe ia its entiEe^. 

11w dosBge of dm low ntobcdar WBigU ooiiqionnds wis dqiend on d^ 

state or eooditlaa to be tnated and oQier cliBieal ftelocs siK± ss wdgbt and conditio 

f 0J( ntgAg of bo4y weigjbt to 500 mg^g of bo^y 
wd^^ofdweompoBBdcsnbeadBuuiatned. Iheapy is typically a d niniB tend at tower 
dosages sad b ooolinied Bfldl dw derind dks^estie outconw is observed. 

Tbe present oomponnda and medudi; wi«.iw/iitig nneleie acid TitFrnfTfrt, 
30 polypeptides, antibodiea^ co mp o uu ds identified by dw soeemog mediods descaibed 
beiein, have a vsiiety of plisimacentical applicatioM axid ni«y be nsec^ ibr «»wtH to 



treat or prevent unregulated ceUnlar growdi, such as cancer cell and tomoi growth. In a 
particular embodiment, dw present molecules are used in geiw therapy. For a levxew of 
gene Ibeapy pBoeednxB^ see sLg: Andenon. Sdtncm, 1992, 2S6, 808-S13, whicli is 
JimoiptBS tB d bereiu by lefisenoe n its eutiiely. 
5 Tlw pnseot inventran also cneeoBQiasses a method of a^ 

sstBgonisog a nunjjMt natural biediag p aitiiei associatBd i 

disd o sed pc^ypqitides in an amonnt safBdeat to efect said agooism or anta g cn is iB. One 
embodiment of dw pxeseot ixivendoii, then, is a mediod of treating diseases in a TWTnmai 
10 wttb an agonist or antagonist of die piotem of tbe pr rtrjit 



In an efTort to di 
chemistB have d<nsigiiBd, 
15 protein coup 



invention mduds^ bitt ate not limitwl to, diyioid disotden .« ^yieotflflrfroels^ 
is^nDMdeBta)^ leual jhihitBi mflaminatBiy ce n di lK nw (&g'., Ckofan's disease)j diseases 

neurological disoxdetB, Inctndmg anxiety, mental disorder msmi d^aesstoiv anxiety* 
generalized anxiety disorder, pot^txainiiatic-^tms dxsocder, d^pressioi^ bT^oT^r disuider, 
deliximn. dementia, seven mentil retatdatiaa; dyddnesiaa^ sudi as Ifontiiigtoo's disease 
25 or Toui e H e's ^ndinne; s Hwitif i D disoidcu inchiding ADD md ADuu, and degenerative 



r pAby* etc.); iaftctiaai^ sodi as vital infceli o n s eansed by RIV-1 er BIV-2; 
•ardknfSBCBlar dtsn s ici sad diBBcdeiB 2 diabetes fanpfliied 

gjBoose tofcHBice,' dj y s lyi de Bua . obestqr, snoiexi^ bypoteadoi^ t y p ertenika i, dnombosis^ 



30 myocaidisl inlktrBtioi^ csfdunDyopadijes^ atberosdcjoais, ste.^ prolifiBBlive d 
canoen (&g., difftrant caaoas soeh as bnast» ooloi^ hat^ ele^ and bgrpeq 
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disardexa sncb w psoziuix, pnstate bypezpltsa. etc.); honiKsal disordeis {e.g^ 
malc/fenuile hoimeml lep bceamt , polycystic ovsrian fyndiane, ilopeciB, etc.^ sexual 

a trfad miuulniu g co uipuunds to snorynism are diidflaed faiUA Ayplication 
. SaialMaOaf702%ffledAafnM23.1996aiid]iteBitiiBalptf^ 

WO 9603976, poblidiod Angnit 1 1996. boA of wiikli «n iucmiwuteJ heiein Ij 
refaeaee in their catirtHy. i n c h id ia g my dnwim^ figewa €» 1»Me«. Tlion skilled in 4ie 
ut win "IT"" ' **** flttt sncb descnpttioDs are sppTiraMo to lbs iirescnt mvcation and can bo 
10 eaaiy adxpttd to it 

The pn^wx dosage ieptais oo rsiious fiKton sa«di as On type of dixease being 
tttatod. tbe particular c o mp o s! t i oo being osed and the size and pfayskdogical cmdition of 
tbe patient Tbexapeaticany efiectivQ doses fior the cocipoonda described h erein caa be 
esttmsted fautifllly from cell cnlture and aoboal models. For acaxofio, a dose can be 
U fomxDlatsd in wrnn** models to achieve a cocnlatiiig fjmfiiwtf Hrwt mtge flnt initially 
tain ixito aoeoDiit flw IQn at dettnoiDed in cdl coHan asnyL Tlte anima] model data 
fan bft mrd tn inwn airomtrty ^H'lTniiiiif irrrftfl ^Tirrff in ^'tiif "t 

Rasina Indf-Jift sod biodislributlon of Aa dxof and nw rtirt iulitea in the plasma, 
twmo— mi T^l*^ ofSSBS can also be datcninoed to ftcDitate flta cdectiOB of din^ moat 
20 appsQpiiatB Id inliibit a disosdei. Such measamnents can be earned oot For example, 
HFLC ana^Piis cm be pesfboned on the plasma of imtmnlw treated iridi fts dn^ »nH tbe 
location of ladiolabdod componnds can be detcnnmed Dsiog detacttcn niefbods ssch as X* 
ray, CAT scan and MRL Conqximids thai show potent inHbitoiy activity in dw scieeiiing 
assays, bot bare poor (Atannaooktnetic cbaiacteristics, caa be optimixed by sJteiing fba 
25 chemical structure and icte&tin^ In this lesard^ wifiUHWiinlff '^^p^^yii^ food 



S is f to mioe (an ontratod onoliol nwwsB thoald abo be used)! 

I are penodiBsl^ olrtamed via flw tail vein finni one wwwisB tn eadi 
I ffoopi and 3) tiw miihiIw am analysed fbr scd ud wlut6 blood cefl cou nt s. 



blood oeO conqiositian and tbe p ei c ca t of tysqihocytBS versus pdymarpbonocleay cells. A 
comparison of results fi>r each dosing Tcjjmc widt flie controls Indicates if toxictQr ts 



At (be termination of cadi t oxicity , staity, fuifljei itu d hj can be cajiiad oot by 
5 sacofictns the ansnab (jpicfisably, tn acctadaace wifli the AsiciScan Vctcrioary Medic al 
Assoclalian gai d e l i n es Itepoct of fte American Vetesinaiy Medittal As s oc. Panel on 
Joamal of American Vetarinaiy Me£eal Assoc, 2Q2:22»349. 1993)l 



I of inetistarii^ uosna] ^^^nm or toncify. Gross 
abnoxntdxtuss m tiiwnw are iwtiwl and tissaes an 
eansmg a rednctiao in body weij^ or bknd < 

effect dw less pre&rxed tbe co m p o u nd. 

For tbe tr ea tment of many dis e as e s, (be ej^ected daily dose of a hydn^thdbie 
pharmaceutical agent is b e tw een 1 to SOO mg/3sy, prefoab^ 1 to 250 mg/day, and most 
prefeiably I to 30 mg^day. DngiR caa bo dellvcwd leas ftoqnCBt^ psovidad |ilitiiiiii letvds 
of flie active moiety are s ii fllf' i if ut to m a h i lain Ihn a iww uiu oSbetiveoeas> Pfaama lerdi 
sbooU xeflect die potency of Oodnig. General^, <baiiibie potent the eoaipoand the lower 



titryfif and ic^gums^ mdudntg in fte brawv nGPCR'Z txiRNA liausci^ils may ftwuid m 
maity ofiwr tissuea, but not lirmted to peri]diezal blood lymphocytes^ pancreas, 

fetal liw, coknv mnacle, and fetal bnin, end may bo fbnnd in many olhei timiM Within 
the btain, nOPCR-x mRNA transcripts may be IS^moJ in many tiSCTffa> indndmg, but sot 
limitBd to. frontal lobe, bypoOalanms, pons. cerdieDmn, caudate mcktu, snd mcdnHa. 

Sequences selected from &e group consisting of SEQ IDKO:l to SBQ IDNO:134 
win,' as detsiled above, enable screening Oie endogenous 
n e iuot i aiis i i i i HB H / ho in i o nesfli^ands which activate^ agonize or aatagonizB nGPCR-K and 
fbr oouipouiids with p o ftai it isl n^Kty in treating disordeia inchwfing, but not limited to^ 
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conditions (eg.. Ctolm's disease); diseases related to cell differentiation and homeostasis 
rfasuniatoid ailLiitis! autommnne disordcxs; movement disoideisi CMS dtsosdeta (t-g^ 

including anxiety, lufulfll disorder, inanic depression, anxiety, genofabzgd ansinty 
5 disorder, pu s i li s wui s t i r i e t iuis duoif 



Syndmne; atlwnticai dtsoidecs inchidlqg ADD and ADBE^ and degcnentrvn disoidexs 
audi as Paddnson^a, AMieimer*^ movenKnt disoraen* Indnfiog ataxi a ^ n ipfa ii iri iear 
palsy. €te.yi tiTfrc*?^™, such as viral infections caused by RTV'l or HIV-2; metabolic and 

10 cardiovascular <Bf**""' and disordets (0.^1., type 2 diabetes, in^Mned ^uco^e tolerance, 
d|ysl^pidemis, obcsty, anorexia, faypoteusran, hypeiteasioiv tfimiibosis^ styocardial 
infioctkm. cardiotnyopathies, atbcrosclerosis, tte.}; proliferative di seases and cancers 
(*.g^ di ffer e n t caocen such as breast, coloo, loog. etc^ and byperpcolifentive disorders 
such as pstniasia, prostate hyperplasia, ate.); hormoaal disorders (eg., male/female 

13 hormonal replacement, potyeystie ovarian syndzmo, alopecia, etc.); aea co a l dlysfimctioo. 



For raramplB, nGFCR-x may be nsefld in the treats 
as when T odla an nnplicated fey lbs disease. Oonlractioo of airway smooth 

musds is stimilatBd fey tfannibin. Oeala et at (1999) Br 1 Fhazmacol 126}47»^84. 

20 Addilionally, in feRmebielilis oUitcians, it has been noted that activation of flmcnbin 
Tocaptaia may be ddeteiioat. Haoek tt oL (1999) Am J Fbyiiol 277tL22-L29. 
PurAemore, mast cells have also been shown to bare ditoinbm receptors. Cmno t$ al 
(1996) 3 B)q> Med 183:821-827. nOPCR-z may also be nsejbl in remodeling of airway 
structcres in duoiuc puhnonaiy nrf1amniatim> via stnnolatian of fifasoblast procollagen 

25 ayntfaesia. See, a;.. Chambers tfn/. (1998) Bioebem; a33:121-(27: l^ef of. 099«) J 
Btdl Chem 271:21236-21541. 

In aaofliei eaamiJeg ioe re ased rcleaae of sClMOL and cxpressioD of CD40L by T 
odli after aLtivatiuo of flrantbin lecej^ma suggests fliat nGPCR-x may bo nse ibl in the 
treatment of nnstriJe angjan doe to (he lolo of ToeDs and jnflamination. See Ankmstaf 

30 nil (1999) Cfaoabliool00:»4-620. 



A further ejun^le is the treatment of inflammatory diseases, sncb as psoriasis, 
inflammatory bowel disease, muhqile sclerosis, ilieumatoid arthritis, and thyroiditis. Due 
to flie tissBs' eaqnessian profile of nGPCR-xi, iabibitioa of Anantnn leceptoii rosy be 
beneficial fiv &e*e diseases. See,«^g;,Maniscfa;.(1996)AnttXheamI}is5S.*Ml-843. 
Tn a AKl b m to T calla,NK odls and monocytes an also csitiGa] cell tyj^ea which contribute 
to the peflioseBeris of Oese diseases. Seeh&g-., Naldhii A Chmey (1996) GbO fanmnwl 
172:3S42; BofiBnan ft Cooper (1995) Blood Cells Mol Dis 21:156-167; Coldta *t at 
(1 994) Am J Pathol 144:975^985. 

Expression of nGPCR-x in bone msnow and n J eea may suggest Aat it mqr pl^/ ■ 
roleinflieproliferaiianofhematopoietiepragenitorodla. SeeDjCDeeiq««a/.(199QBxp 
Hematol 24:914-918. 

Aa another txtmplc, oGPCR-x may be nsefiil in dn trcatmeot of acute md/or 
tranmatic brain injury. Astro^ftss have been dcjiwunliatBd to ej^aew tfamnbin ieccj>turB. 
AvIiVUioo of flaomWa iccqiton may be involved in sstrogbosit ftDowng bien niJniy« 
TlMielbse^ iiiML ilidii of lece pt ur autivity nay be beneficial fbr Hmlting 
neiu o i u flaTwanat iaB. Scar fo rm a ti on me d j e ta d by asliocytes may alao be limiti s l by 
iiJabiting thioniMn reeepton. Se^*^,PfndoncrtfiL099B) Bar J Biochem 255:766-774; 
Ubl ft Reiaer. (1997) Glia 21361-36^, Grabham ft CmBrintham 0995) } Nearodiem 
64:583-591. 

nCPCR-x receptor actrvation may mediats nemxmal and astrocyto lyoptn si s and 
prevention of neurite outgrowth, lidnbitioa wwiM be beneficial in both ^imuc and acnte 
brain tqjoiy. See, a^.. Donovan «r al. (1997) J Nearosd 17:5316-5326; Turgeon et al 
(1998) J Neurosd 18:6882-6891; Smitb^wintosky et al. (1997) J Nenrochem 69:1890- 
1896; GiD <r al. (1998) Beds Res 797:321-327; Suidan «( aL (1996) Semin llaomb 
Hemost 22:123-133. 

The attached Segnence listing contains flie seqaences of fee peityirocleotides and 
pc^ypeptidea of flie Iiiveutioa and is moorpwAleJ heraa ly lefisicBoe in its entirety. Aa 
des c ribed above and fa Bxamplo 5 below, the geao eocoffipg nCB*Cn>74 Oacleie eeid 
I SEQ ID N0:134. nnino acid sequence SEQ JD NO:268) has been detected in 
n tissue jndteati ng that flat nGPCR protein is a nemwecqptoe. The i dewfificrt io n of 
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■od Asoiden^ mdadnig tat ne doC InnitBd toii w . hii 4Hi3 i i f .tMfc » liSGectiwD disoideii^ 
ADHDMDD (ic, Attmian Oefiebfiypcnetivily Diaaada/Attentiiin DeSch DisoiderX 




Tliut in yet anolba embodxmest, d» invention provides goietic savemng 
jaoceSsBts flat entul analjrznig a peison's genazne — in particular &az alleles for &b 

10 dGPCR-x of the isrventioD - to detezmiae wbtQier die individaa] possesses a genetic 
chuscteristic fimnd in otin tndividnals ftat are consideTed to be afflicted mSx, or at risk 
for, developing a mental disorder or drvasfi of the bnin that is saspected of having a 
beieditsry conqmneoL For eumple, in one embodimciit, Oie ixncntbBpnjvidea a iDe49x>d 
frr if***' ■"""'J * pwit-Mhi figdewjofiiiiga dtOTrirr aJIbctiugflia tBainipahiiiiMa EtSg^et 

U T^nipriWF«g die ttqn of itaJjaim Ab eodoig leqiiance of one or ame vOPCBrX gaaa 
fion ttie Kitigecli ood ddBnnintns devebfnieBt polf.Htiii1 fot tfio dnwdfi m end 



Mon paitifco liriy, Ae iuvsuliOD |jjovide> • uyflwd of KtccBiqg a In i nui p ttdiject lo 



30 st^M o£ (a) assaying nucleic acid of a human s&tr|ect to ^*^t^r"*iii* a jsesence or an 
absence of a intttation ahsriag tiie amino acid seqnenca, expression, or bictegical activity 
of at least one seven tia nsnwanbmie ico^rtor dut is csptcssed in flie bnit^ whtreut tibe 
seven tnosmembnuoB receptor compiues an amino acid secpience selected from due giuup 
ooosisfiBg of SEQ ID NOl to SEQ ID NO:134, or an allelie variant flienoi^ and wbeidn 

2S Ae nncleic add c uu e spon ds to fl» gene rjif4idin 8 flie aeven UanOTWrf mpe lecqitog; and 
(b) diagDusiug (fae disoids or pieduposition Irosn tlie pieseocc oc ablfnBO ot md 
mntalian, wherein flis pwicnrw of a mutation altering die a in i nft acid setpwoce, 
csqmaioi^ or budogical aetivl^ of aOele tn dm upc lri o acid co mel i it BS Widi an incioased 



iodividsals that have diettndves been tfagnoord widi a disoider ■fflwith.g die biain or 
faavoiBbtives flat haw been d i aguused with adMCtdey afle ctin gflgbiaiii. 

By-Knenmgte an tncieaied tide" g meant dr trnniniitw a of irtidher a genetic 
li a greater likelifaood of developimg 
m popolalioD as a wbcde, or fbr a 
Televsnt xacuJ oc cdsnc liUrttAn arib-popoltlwn to ^H4iicli flw mdividQal belonga, Boidi 
positive and negative determinations (jie^ detenninalions Qiat a genetic predi^Msitiaa 
marker is present or is absent) are intruded to &1I widnn the «ct^ of y medK>ds 

sequence or esqacssion of at least oite dGPCR-x seven t rans m emhan e r ecepto r allels in 
the noeleio add is ccsrdated widi an tacrwiaed risk of developing mental disorder, 
whciwis dw a b se n ce of tocb a matatum is rqxnted as a negative dgtenuinstifgi 

The "assa^yiog" step of flu inveotioB may involve aqy tBcbrnqoes available for 
analyznig nu c l e ic acid Id ifatriiiiiue its fihaiaelBnutiRSt mctodnig bot not famited to wel^ 
knowD « and as iiiiglo*<tniid ooiifiMiiimiop pc^ynoiphism analysis (SSCP) 

(Oiila at, Proe NaUlUod. Set USd, SSt 276^2770 (1989)]; faetoodiThK aoalycU 
(WhilB ef at. (hnomia. 12: 301-306 (1992)]; denatnrii« gradient gd ekcbophaiesis 
analysts [Fisclw ef oil. i^De. NaO. Atad. SeL USA, 80: 1S79-1583 a'SS): and Rksneref 
aL, Eteetrt^hertgtM, 10: 377-389 ilStSfjii DNA. gq ii enc in g ; RNbm cleavage (Myen <f 
al, Sdoica, 230: 1242-1246 (1985)]; cbemical dcavage of rmsmatidi'tecfaniqnes [Rowley 
et al. Gaiomiet. SO: 574-582 (1995); end Roberts et aL. NucL Aads Ra^ 25: 3377-3378 
(1997)]; restrictian fiagment kogdi polymoidiism analysis; single ppcleotide primer 
extmsion analysis {Sbmnaker tt aL, Hum. MttiaL, 7: 346-354 (1996); and Pastinen e( aL, 
GeBom* Res., 7: 606-614 (1997)t 5* imclease assays tPeaseef aL, Proe. NatL Acad. Sd. 
USA, 9J:5022-5026 (1994)]; PNA Microchip analysis IRamsay, 0.. ATaotrt 
BkOwehiology, 76: 40-4« (1999); and Chee at aL, Patent No. 5,837^2]; and Kgase 
diain reaction (Whitelc!y«fdL.U^ Patent Ma^ 5,521/1653. [Sc» gen 
Hsiiddna^MiftnJVctfedbiob^ AH of fl» finogoiag d 
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nGFCR-x aBde of die 



a nocleotidB sequence of at least one codon of at least one 
siiblect; (b) petfiuimog a bytindizatian asuty to detcnnine 
B famnan snlgect has a nncleotide sequence ideatieal to or 
sequencec (o) peijomiing a polyinicleotide oiignttitni 
assay tD.detemiuwi wbcfliex mwcteic add fion dw liiinian solQect 1ms a mcleotide seqoeoce 

restriction craViniideasB dige s tio n to detcnoina lAetber nacIeK acid from die h u m a n 
subject has a tiu c le otide sequence id cB t i c al to or different fioin one or more reference 

In a highly prefer red embodinent, die assaying involves se q uencing of nucleic 
acid to d« t r; rm i n w rudeotide sequence flienoi^ using any available sequencing technique. 
[See, Saqger et aL. Proe NaO. JUad. SeL (USA). 74: 5463-5467 (1977) (dideoxy 
diain temdnadon mediod); Kfirzabdofv, JIBTBCH, 12: VI-ZI (1994) (sequencing by 
lyteidizatiaq); DiniaBao « el. Mdln KdlcdbioCosK l^- ^58 (1998); U.S. Patent Na 
5,202^1; and Seleutm, 260: 1649-1652 (1993) (sfgnrnrii^ hy hybridizatioa); 
Kideczaws «r oL, Seianea, 258: 1717-1791 0992) (sequencing by piiiaer wilkingi^ 
CDquglBS ef dL, BMaelmiqtm. J4x <24«8 (1993) (CMrect sequencing of PCR products); 
and Akane et aL. BioteetuUquet id: 238-241 (1994); Maxam and Qilbei^Afefk. BiaymaL. 
65: 499-560 (1977) (cbendcal teomiaation aeqnencing)^ all incorpanled herein by 
refinence.] Tbe analysis may entail segoendng of Ibe entire nGPCR gene genomic DHA. 
sequence, or portions dicreo^ or soqneocmg of die entire seven receptor 
codmg sequence or portions dieieoC In some iri>""F"B-'*"'-*'*j die analysis may involve a 
determination of -irtiether an inffividnal possesses a paiticidar aDeUe varaaat, in iridch case 
■eqnendng of only a small poitian of mwleic acid — enon^ to detenmne die sequence of 
a paidcnlar eoJon dtataeterisiog die allelic yaiiaat — is sufficient Thb appmacb is 
spprop nst B^ fiv cxasqde^ whsi assaying to d B t r ii nto e whadxr one flnmly nwiinbwr 
e aUeln variant dist bss been previoosly ebaracteiized Ibr anodwr Amily 
^ oi; more gcnnilly, iriiete a peaoiA gcsonie Bonlains an allelie variant that has 
been prevfansfy d iai a cl B iBted and eonelsted widi a ui e ii l a l disonlei liaviiig a heritaible 




flw (^gpnndeotides have imcleodde aequences dud coueqwnd idenfieal)!^ to a portion of 
die nGPCR-st gene sequence tangjit herein, or diat c or r es pond identi ca lly exeqit fat one 
roisniatclL Hm hybridization conditions are selected to difieientiatB betiraen perfect 
sequence eomplcmentari^ iw«t \sBpaSecX Tnat rhff * difibring by one or more bases. Such 

10 liybndizatiQn uu^t'*? thcjeby can provide nucleotide polymmplnsn sequence 
jnfininatian about die nucleic add from die baman subject by virtue of knowing the 
sequences of the oligonucleotides used in (he e a qie rii nen t s. 

Several of die techniques outlined above mvolve an analysis ndieicai one performs 
a pfdymdsotide ""^g******" assay, cg«, on a p^yac yl iii i Ue el^Uy^J mw is gel (or is s 

15 cspiDary clectfoplinrBsIs qrstBm)^ intder dwiatiiiiog or MBHtenstiiiiBg mud i buos. l*9iiclde 
add d eri ved faun human subject Is ao l ge ctB d to gd OltctH^nihoieai^ muslly s< ^ ja ce n t to 
(or co-loaded widi) one or more reference oncleio acids, such as reference GPCR-x 
f iw ftil l n g ceqoeaccs having a "M^jtig aeqoenee id en ti ca l to an or a portion of SEQ ID 
NOS: 1 to 134 (or ideadcal excei^ for one known polymorphism). The nodeic acid fium 

30 die human subject and die reference BeqQence(s) are subiected to similar chemical or 
em^'matio treatments and dieo electiuphoiesed umlw conditions wbereby die 
poljnmcleotides wiD show a difienmtial migradra pattern, unless dwy contain jdrntical 
sequences. (See generally Auscbd tt aL (eds.X Goremt Pratocob bt Meieailer Btolog/t 
New Yodc: John VQey & Sons, Inc. 0987-1999); and Samfatook <r aL, (eds.)^ Molecular 

23 Caoningi A Laboratofy htamud, COld Spring Baibor» Mew Yodc Odd Spring Harbor 
Laboratory Ptess (1989). both meoapoiated herein by ie ft wnoe Indiefr cnlnety.] 

In ifas coiitwrt of assaying. Am tem "nwcleio acid of a hum a n iul j^erf* is intended 
to in^e mclek add dbtaiiied diiectily fron Oe human sdgeet (Lg.. SNA or BNA 
obtained ftom a biological sample sneh as a Uood, tissnew or odier cell or fluid aanqde); 

M and also nncleiBaeid derived lh»mideio acid ofaldned directly ftom die hna 
^ way of inn-liniidng exaaq^ wdl Imown pmcednrea exist fix creating 
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complezneiitsiy to RNA derived fiom a Uolo^Eail ttaxflkt from a Immm stAiect. and fiir 
•nqiHfying (e^.. via polytatxaso Oak naetim (PCS)} DHA or RNA dezhrvd fiom a 
Ublo^calianqdeolitBiiwdfiaiDabinBaDBAiBet Aqynch derived pQ^ynockotidewUdi 
leainsxelevaiit ODckatide sequence Trdormtliiwi of the fanxnaB tiAjecs*a own SNA/BKA 
5 it {menbd to fill wiflna flie defiaitfon of "uaOgio add of a famnao atdseeT ftr die 



In tibe coateact of assqrioft dw tem 'VmilalMMgr ineliides eddhkm, deletim, and/or 
sAstitBtian of one or more noclcoddes in Oe GPCR gene sequence (t^^ as compared to 
flw CBvea InoanexBteane xecqitopcoeodmg teqaasca act farHi of SEQ ID NO:l to SEQ 

10 ID 1^134, and dtba polytaoiiiiiisiiis diat occ ur is intzoos (wbero intzms exist) and tfiat 
ase identifiable via aeqiiezKtn& restrietiao fiagment lengft potymondiism. or otter 
tecfaniqaes. The vaiioas activity examples provided heietn pemtt deta iaiB ation of 
wfaeflKT a motstiOD inodnlates activity of tbe idsvant lec^rtor in the pretence oi absence 
of vmDQB teat ipbftancea> 

15 In a lefatod t mbodim eni, the jafwaflon pwvidea nethodi irf ai 



genotype vnOi leqwct to tbo nOPCRst of the imnmtion^ and condating sacb genotypea 
with gagpoaei for disease or iwfli jn ad iap o aMa n far disease (fcr genetic cwmaeKng). Vor 
entioo piovidBS a Bwlbcid of fcnemng fiv aa nGPCR-z hereffitaiy mental 



diaoider genotype in a hntnan pattest oonqaiting (be st^ofi (a) providizQ a biolo^cal 
20 fwfT ** oonipristag nodete acid fion die patieot, the BPcleic acid inrhidfng seg ne n ee s 
cono^xinding to said patiecfS nGPCR-x alleles; Ot) analyziag dw nocUac acid for dw 
presence of a mntatiaa or mutation^ (c) detenoining a nGPOtrx geso^rpe fiom the 
analyzing st^; and (d) coxielsting dw presence of a mtttation in an nGPCR-x allele witii a 
bexeditaiy mental disorder genotype. In a pit&ned embodiment, d» biological san^k is 
23 a celf san^le containing hmnan cells ftat f/m*«m genomic DKA of tbe hnman subject 
Hie analyzii^ can be peifonned analogoosly to the assaying descxtbed in pxeceding 
pajn pm p^ m. Far *wrirrH ^ miydag oonqprises aaqoeaetng a portion of flie oneleto 
acid DKA or KNAX the portion coogsi^ at least one codon of tbe nOPCR-x 



in GPCR protein fiom die hamsn sob^ect Soch protein analyses may be p ci f o m > ed ,*.g^ 
by ft a gi HB iUlm QPCR piotem via cbenw ai or eiuyiuatic uie t bodf and wqoencing die 
tesotant p ep tide^ or fey Western analyses using an a i i libudy baviqg ypfcifirity for a 
paitienlar alleSe vadant of the GPCR. 



For 



B 6. 7, 8, 9, 10, 11. 12, 13, 14. 15, 16, 17. 18. 19. 20. 21. 22, 23. 24. 25, 25. 
27. 28. 29. 30. 31. 32. 33. 34. 35. 36. 37, 38, 39. 40, 41. 42. 43. 44. 45. 46. 47. 48. 49. or 
50 nucleotides dmt have a sequence Oiat is irtftntirail. or exactly oonqikmenttiy, to a 
portion of a boman (3*CR gene ceqnaoce tught herein (or aSelio variant thereof), or that 
is idcsitica] or czacdy c om pl ementary cxoc3>t for one nsdeotide tutalitutkui In a 
preferred emhoduiWiiit, die ohgpniicleottdea bave a seqoence that corresponds in the 
fijRgoiiig manner ts a biiiitaii GFCK c odin g ar t jBBune tanghf faezein. and in particular, die 
codins sequences set firth in SEQ ID HOil to SEQ ID N0:I34. In one variatioiv on 
oUgomckotidB probe of the inveutioo is jwirifie d cod is ol a t ed, b • 



dtoasolid support [See generally 



add analyria, die inveBtka alao nay be practiBed ly assaying one or more proteina of a 



In yet aneflier vaiiatioi^ die pmbeu o 
Aosnbd er a£. and Sambrook ef o/^ 

osefkd fot psacticing mdbods of die invention. For eacanqile, dks tnventtoo provides a Idt 
fiir Bcreenmg a L umaa subjert to diagnose a iim i ta l duordcr or a genetic yiedisposxtion 
tbcrefbr, compium^ in essociatioK (a) an oligonucleotide nseffal as a probe for 
' identifying pohymonflusms m a bmuaii iiGPGRhe seven transmembrane receptor gene. Que 
oHgonDcleotide oompriang 6-50 imdeotides diat have a trqiience that is Ht 
cta ed y cornpleuieitf iiy 'to a jKittiJiiA of a I 
coding sequence, except fbrone sequence diflbieiiee selected ftom the ^p'^'y ^^'ft'^^^ of 
a nocleotide addidon, a indeotide deletiou. or nucleotide subctitiitionf and (b) a media 
pacl c ag e d widi die ollguiuusleocide containing infimatian identii^nQg po^ynoiiditsiiis 

xorag 
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therefin. Bxenqilaiy infimuation-contaimng media include printed pqier packege inserts 
or packaging labels; and magnetie and optical storage media dud an readable by 
canputeis ox manhrriBS used by pi a ct W opeia ndio perfinm geuetiu setecmng and 
counseling services. The pnctiliDner uses the infonuation provided in the m e di a to 
I tesnlte of die analyds with t 



In stin anodier embodiment d» inventian provides meOiods of ideatiigrii>g those 
allelic variants of GPCSa of (he inventian (bat eorcelats with mental disoidezs. For 
example, the inveaxtion pr o vi de s a me&od of idontiiying a seven transmembnxie allelic 
10 variant diat conelatea with -a mental disorder, oompnsing steps o£ (a) providing a 
biological sample conqnisng mcleic acid fiom a human patient diagnoaed with a mental 
disorder, or &om die patient's gffnfirfi piogfeniUiis or piugeiQ^ (b) analyziug the nu cle i c 
acid for the pr ese nc e of a muta t hm or m ot a ti c n s in at least one s 
t is cx^prcsaed in the tw^*^ wlieiein tbe at* least one s 



I of ID 

- NO:I to SBQ ID MQ:134 or an all^ variant tbemo(C and vdwrefai the nudeie acid 
includea seqnenee oouespawfiiig to die gene or genes encodtog flie at least one aeven 
transmembrane recqitor; (c) det e rm iiun g a geno^rpe for die patient for die at least one 
seven trsn sin e m b ian e receptor fiom said analyziiig step; and (iQ ideotifymg an allelic 
20 valiant dsat correlates wi& die mental disorder fiom the determining stqi. To expedite 
dns process, it may be deniable to perform linkage studies in die patients (and possibly 
dieir fimilies) to correlate chromosomal markers widi disease 'states. The cdnomosomal 
loca liz a ti on data provided bereia fictlitales i dwmiiy ing an Involved nGPCR with a 



The ibiegning m edw d canbe pofiMmed to coiiel a te fbe nOPCR-x of die Invention 
mitober <i/t dsordcas havutg hcrediiiiy conponents that are causative or dud 
qmae peoons to die fisonSer, Far eauunple^ in one preltaed variation, die di sorder is 



Abo coDtemplated as part of die luveulion axe poOyoneleotidea diat c oin pi i ae die 
30 aSefie variant se q uence s identified fey such me t hodi c and po^ypei^des en coded fey die 
dtelic variant l eg De n cf^ and dlgomickoiide and criicopcptide fiagmeais thereof that 



. embody the mutations that have been identified. Such materials are usefiil inAi vitro cell- 
fi«e and celtbased essays far identifying lead compounds and dietapeutics far tPe n troent 
of the disofdeOL For exanqde^ the valiants sreiisednaetiviQras9qri;biiidfag assays and 
asnys to screen for activity modnlataB drieribed. herein. In one piefbcied **"^*^"— 
the inventioa providea a purified and isdatad pt^ynneleodde o nmpriaiin a nneleodde 
aequence encoding a nGPCK-z leoptor aDclic variant ideaxified aecQidmg to d» medio^ 
described above; and an oHgooocleotide that oon^iiaes die seqaeaoes diat diffioxstiato die 
alklie varisnt fiom die aGPCR^x seqneoees set fafdi in SEQ ID K0:1 to SEQ ID NO: 134, 
The inventian also provides a vector conqnising tbe polynucleot ide (preferably an 
eaqnession vector); and a host cell tcanaffaaned or txansfected widi die polyoodeotide cr 
vector. Tbe invention also provides an isolated cell Brie diat is expxessiu g die allelic 
vaxiaat nGFCR-x polypeptide; purified cell membranes fiom sncb cells; purified 
poillypeptide; and syiidietic peptides that einbody the alkyc variatioo ainin^ 
hi ow particular endwdioaeu^ die fanrndioo provides a purified po^ynicleodde co^^ 
a nucleotide eeqnet»e eneocBng a nGPCR-x seven tra n a m e mb rane reoeptor protein of a 
human flat is affected widi a mental dborder; tilierdn s«d poi ya ndnofidri hytridiges to 
dMi^u p kj u ejttofatequeaee selected fiom die gioiqi riwisisliii i g of 
mNO:134undertbeftiIlowfaiglQbridiEBtioneaodition8:(a)l9bfidizntionftr Idhoim at 
42*C in a l^biidtzatian aolntion wmpilslug 50H fannamide, IK SDS; 1 M MCI, lOK 
dextnn sulfate and (b) washing. 2 times for 30 minutes at 60^C in a wash solutian 
comprising O.lx SSC and 1% SDS; and ndierein the polyimcleotide encodes a nOPCRrZ 
amino acid sequence thst difien fimn a sequence selected fitnn the group consisting of 
SEQ ID NO:135 to SEQ ID NO:26S. by at least one lesidoc. 

An exemplary assay for nsxng die allelic variants is a method far identifying a 
modulator of nOPCR-x biological activity, comprising die' steps of (a) co n tact in g a cell 
expresitng die alldic variant in the presence and in die absence of a putative modulator 
conqioan^ (b) measuring nGFCat.-z bi<dogIcal acdvi^ in die ceD; and (c) identifying • 
putative modulsior c amp o wnJ to view of decreased or fannaised oGFCR^t Molo^cal 
activity in die presence venas absenoe of tbepulati ve modlBlatoi'. 

Examples 1. 2, and portions of Rxamplee 3 and S are actual, while flie wmaWng 
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I die inwaiiciu «iQ be 

Jctifled d H Ci i iiUmy nd ill soch fttluicj m nfBndBd ss n^iC4»u of tbs iiiveiiliQ& 
Ukcwise^ ftstnres of Ad lAveutim describsd hcmn ess bB i^cuiuMiifid tsto •ddxttoojd 
C Bib odimeoli fliit ilso m i iilnwhMl u MipeclB of flie iuv e ii t m^ iireapectivc of wtaellies' ttn 

xDVCDtio&. Also^ only nch Inmtxtioiis wbicb no docnbcd buelu u critics] to fho 
invention sbonld be viewed u such; variations of tbe invention lacking lintitations wfakb 
have not been desciibed heniD as critica] are i nten d e d as asfiecls of die inventioii. 

EXAMPUBS 

EXAMPLE 1: IDnmnCA-nON OP nGPCRrX 



a aehtewed value; 2) the emnnlative soon goes to z 



The CekzB da t a b ase was seaiebed using known GPCR i 
MU|iiuices to find pattBoii suggestive of novel O |niiiriii*CTHij4Bd nceptottp PosUivo bits 
■WFoe ftnther analyxed with flio OCO ptognm BLAST to drtiwininft which ones were the 



aligootenJpnMlDcedbyBLASTasagiiide. . 

Briefly, Oe BLAST algorittam. wbich stands for Basic Local Alignmait Search 
Tool is soittUe for detezmining soqaeoce similarity (Altacliul et al^ J. MoL BioL, 1990. 
215. 403-410, vttodh is incoxpozated he rein by refaeoce in its entirely). Software for 
peifo nn i ng BLAST analyses is poblidy aveilsble tbroos^ die National Centei for 
Biotechnology bcfonnation {kt4i://wwwjicbijilnijrih.gov^. This algoridm involves first 
ideotityiDg UaJi scoring sefjuence pair (HSPs) by identifying short woidi of lengdi W in 



redwld s 



vriien "hyt widi ■ wosd of dw ■ 



a leqgdi bad 



DcaL Tis 



Bd soon dnediold (Altsdod tt al^ nfpa}. Theae inidal 
iiwgM>oiliiKxl WD(d bits act as sMids for nntiaisig scsiches to find BSFk cOBtaiiiipg 
The word hits are rxtmded in bodi dir ectioos along each geqnence ftr as fix as (bo 
ctnDulative &lignnM<nt score can be tDcreased. PiUlBiisum fos die mid liila in esdi 
directiGn an bahed wheo: I) dio ciiuiMlwtiw sligiwiifjit scare fiJIs off by die quanti^ X 



o or beloWf due to 

the accunmlatioo of ooe or laon negativo-ceomig itsidne a ljgnn i fJiH; or 3} the end of 
etdier sequence is icatdied> Tbe Blast algcnilbo IM imetets T and X iVitRi iiiuio die 
seusi t i*!^ and speed of die al i gi u ueiiL lbs Blast pngiam uses as definhs a wocd leatglb 
(W) of U. «e BLOSUM62 ocoring mstrix (see Beaikoff ct aL. Pkoc Nad. Acad. Set. 
USA, 1992, 99, 10915-10919, «4iich is in c oi p o ratod hoein by leliGieaee in its entiiety) 
alignments (B) of 50, expectation (E) of 10, M»5. NM. and a conqsarison of bodi strands. 

The BLAST algorithm (Karlin «r a/, Proc. Natl. Acad. ScL USA, 1993. 90, 5873- 
5787, which is incoipoiatcd herein by lefexence in its eotizety) and Gapped BLAST 
peifonn a statistica] analysis of Ote similarity between two seqpenftes. One measnre of 
rimilaTity provided by die BLAST al g oa i t hm is ttte smallest som prtrf»hility (P(N)), winch 
provides an indication of the pffobabiljty by which a match bet w e en two nucleotide or 
amiao acid sequences wonU occnr by chance. For eacanqil^ a mdeic add is considered 
sfamlsx to a GPCR gene or cDNA if die smanest sum pnbsbiS^ fai eonpatison of die test 
nadeie acid to a GPdt aocleie acid is lest tfaaa about 1. pnftnbiy less dian about 0.1. 
mose pieiaab^ less ttian about OiOl, and most prefenbfy less diaa about 6.001. 

HoBudogy seaicbes an pwrftunind wi& fliB piogiam BLAST vobsb 2.08. A 
ecdleetion of 340 qeeiy aaaiiMi scid aeqiMacea derived fiom GPCRi was used to seaxcb die 
geaomie DNA seqnnoB ushig 1BLASTN and aKgrnoenti widi sn B>valne lower ffasn OjOI 
wse cbnected from each BLAST seareli> Hsb airvijw aod sequences hsvo been odiied to 

an not related to GPCRs. 

Mohtple query sequences may have a sigmficant alignment to die sai 
lepon, aldioagh each alignmeat may not cover exactly die came DNA 
pioceduie IS used to detemune the region of nuornnmn 
ttiflniii^'F'* fiom several query aeqoenoea. Tins Rgion is caBed die 
legioiL Tbe psDcednio fbr iVitwiiiiiumg dds rflinfiiros Lkwdves dw autaiiislfc psiiing of 
die BLAST output fibs using da piiigiaui ItdSPcnuidi to psodnoe a labolar lepoaL Rom 
dns tabular icport die stsrt and end of escfa a^ giuu e nt in die geiwaiilo IMA is CBEttactedL 
TUs infbnnaiion is used by a yH ji L sctqit to derive die m a rin ii i ni li i m iii f ii i overtop, 
a of a 



A 
die 
DNA 



PCrA)50]A7322 



WO01/M750 



PC1711S01A7122 



positionindieseqnence. The seqnences defined by these regions were extracted from die 

Ibe oonseosos legious an amaaUed mto a non-ieduudant sat by asiog die 
pwgiaiu ^nmiL After awwDh^y widi plnqi a set of contig^ and **"j**f*tT wuu ^Ifffinnt as 
S oandidato DNA legoos coding far nOPCRs. These sequences wem dieo cufamitled &r 



The fbllowing Table 5 contains fbe i 
polypeptides ii£ die itnwottOD. The 1 
sequence sio idciirtifiedby wmlmbmng. 



polynodeotidea and 
idnn die po|y 



Flndier sequence andyaia jnvt^vea die zonoval of sequences pieviondy isolated 
snd lemovd of sequences dHt sn (dated to dlftctoiy GPCKs. 

to nOPRCR-x cDNAs were segoenced direcdy using an ABD77 flPorescenc»based 

seqDSDcer (Perido-Efanei/Applied Bioaystems Division, FE/ABD, Poster City, CA) and 
the ABl PRISM™ Ready Dyo-Dooxy TemnnatDr kit with Taq PS"* polymcxase. Each 
ABI eyele seqnwicing icaetion oontdned about 0j5 pg of plasmid DNA. 
Cyde-sequenciag was paft m ned usiiig an inidal denalnnticm at 99X1 fat 1 ndnotsw 

» fbHfliWBd by 50 cycles nafag fee Mienmg paMBMJm OUT far ^0 —mnAi^ ■tBM u ilfn , ^ m^t 

50*C Ibr 30 seoQodi^ and exteukn St 60*C fi 
wen eoninilled by s PteiHu-Khncr 94 
usQg Centrifiex™ fd fitestida c art ridges (Advnced Oeaetia Ttelmdogies Onpu, 
Gaidieidiurs. MD). Eadi mctioa product was loaded by p^iette onto dwcfriuma whidi 

20 ia then cestrifbged in a swingittg bucket centrzftige (SorraD modd RT6000B tabfftnp 
centrifbge) at 1500 xg&aA nrimTtei at room teaq>entiire. Cofamm-purified sasq>lea were 
dried under vacomn for about 40 minutes and Oiea dissolved in ^ of a DNA loading 
solution Ct3% deionized fbnoamjde, 8JmM EDTA. and 1.6 mgtol Bhie Dextrsn). Ibe 
sanies were dien heated to 90^^ for dnee minntea sml loaded into dw gd sample weDa 

25 for sequence analysis using the ABD77 sequencer. Sequence analysis was perfonned by 
importing ABD77 files into dm Seqaeneer piognm- (Ooia Codes, Ann Arbor; Ml). 
OeDoally. s eqp aio e vad» of 700 bp were obtained. Potential ■*T»«iHii^ enora were 
Willi hiifiisd by olilaiiiHig s eqnenc e inlhiinstlon fiom both DNA ^'^f *f snd by 
m-sequeodng difSeab areas using primers snnesKpg at difibrent iwrrtignt ontO aD 

30 seq i M i Jicin g a w Wigoities wmw ieooved. 



TABLES 



ATOUJUUCaCTTaikaaiAXTaGATJUSIATATTTXCCCTGMGTAATTATTJ^^ 

ACOTCT(R-AnaUUUlTAOCCC3iTCT3UiCraiXAAATJlTTT%X^^ 

JUUUOTIUUtfUlTTMUUUUU^TTTTTtiClWUaOiaCTTIJ^ 



Tl» fbOowns Kuiao tad K«)t>ean ^BQ ID NO. l35>bfte p rt dkie d«iDfaQacMa MyMa>c»Ai h td fltan 

(h»VIHK»e*p>eactafSBCltDVO. 1: 



iaC0VSI>TEQETILHrnCllGKTEQLJIEKyH5Lyiia.IGHEIALafVSII] 



R2.PSXSCSXMIST3QDIUC 

zzionnicisuiEtmQCPiiBKrsDRiDuanxnrnxaazmsHCTrrEyiuutf^^ 
LcyKQS5Txm.vxunrrrKLyu)SPccAXYii.n ?rvti9CTBPssvx6Pa»auia 



li»'fiiil<M^DNA aequncc 5^2357 SBQ IDNO. ^ klent>fi«dia H.'Z 



CKCiiCjaaacoaaiCccxirtm m oocTXTCKoca^ 

Tt)* followiag amino add >equciica <SBQ ZD BO. 13S> la tli« predicted 
aniae add aaqome* d«riv«d from thm OBX mmqatac* of SBQ ZO SO. 2i 

rAllTLHPI »PVF Y a lUUA»0P0S18gC3JUnJLWaiJ>C» 



PCT/U501/07322 



cci x nmaaTat artcivi ma o M ' iui ' uimjii JLAiciti U M Livtiiuvirn 

C TCTC1CTC1 U.TUCHI1A1 Iu r UJ >0TT Jg T * C r«J >O L T C T l '< JCA OTT3 aiit.l 1 lA fcBCT 



fliB DMA wineDMaf SBQIDNaS: 

II8HT»rtM'SL81CJCII5l»lWSL8KeLLnj.Trvr8T3HCCIvy 

rgiMUAfisrivsnacicxasTrvuvLunfuafsimrru 



TiM Collewlag EOA 



8«g-23^» <8BQ ZD NO. 4> «U idwtlflad In H. 



Arr»<a«:rT»CTomu u?ca ii:iuiiJ U^PUiTTCTa c 3uu5T3«3uiryAJpia cT»ixxu ^ 

JUUlTATraCCTTCMTATAGMUUkGCTTOTCMnrTQ^^ 

rnaTTTTTOOMTTiuerTimsatsiocnMUuuuK^ 

ATCfc ^l ' fC TT COO T C lT Ti kCOCrCKr LTi 1 It.! IMl I ' ClA AHTOimfcCXAATqXCTO 
TJUUJTTiUiCltfkGCtT3«3KS«JUT*ATTGa>fc]MtrCTT ^^ 

» r fc CT > T 06CAATOOC>GG C »TTOOWTPC»ATTATJUtC*Jt«TlUIUIGB>TOfcOXiXiJ> 

i umw ci u >JAiUCTOiuaqic» CTiiAUiA CTiiCTOc^^ . 



Tbe foaiewinff mrIoo »eld mombc* <SB0 XD bo. ut> is tti* pndlAad 
amino »cld SMqusne* dazivad Czoi tit* DHU ■•qowtUM o£ SEQ ZD BO. 4 ■ 



HEin.Tm8D»n.sw ciyvpcCTgjai Hi 

BCZBTTSTNCmACHCSVnnQnEl 

NrMaiiPMntTecHBnBSKZiasBFr 



tzzHBSvovuutOioajjcs 




1ticfe l Wlp»MA.a«|a«a8a»am<8WPW.<>w»l 

MUTTxnt^ntJTCJ^OSQAMflJLMaUUUUXIQntiaCTnkQTTM 



llIITFryBYSVSrQNKTSXVXIIXUmiQIlIKLTjaVRVTFgiM 
I«VITriUlVGI£U<HSQVERinuarrSGGSI<GKZBGR>SZllTSM.IT^ 

QGW6rxxvYZFun.ma.vsxdASKL6ns 



iXCMCk&TSCC 



OCtf33G»»OC»>l'AZ'lCJ>JTAJUiC>IA;rfLtAZU'JtAXJUaTCAAI»OOCC3tt»^ 



Tbe fblbwing intiDO acid Kqacae* -cSBQ ID NOl 14l> b 4m praActed anAw Mid CE 
eM DNA saqucnee of SBQ ID NO. 6: 



AAMUAJUkOMUUlMZaunaXIMCIUUROe 



TlM&nowfais vniQo*ead«c<}ucoc«<SBQIDNO. 141> {■ Ac pradieted raiiio acid aequooca derived fhm 

the DNA »»qiMnce of SEQ ID NO. 7: 

8CSTeiI>V81K30GV0CPCMUtUCVIIUJ^ISGGCrVXTW7 
lJGMWaRSCFCHT?TH12tFTKaDI/WJECSB*»lAHVPCrijVa.TBI 

imiLTiJSAVTGPOfiFnrvBPEVEijjj I syyFP 



TlM&UewlncbMAai 



PCT/USO 1/07322 



PCTAJS01/V7322 



TTaUTCACrTTCTCTWTCKTTTCCimTCCTOJUUnTr^^ 
TTTGTCn 



TMkTRrrCCMUXCXCMUKSaTCCXTQOCrACTCZAAT^^ 




111. Mowing b^lA^ 



»Sc^2iM<ji^U>Ko.^waUa>aAedini/.« 



ATaaTrTaKrAACCkGTCTQATCTOAaiuMTiAAAasm]^ 

CCXX90U^TTT%JW2MUU3iTZAC»nMTCTOCTa^ 
XAAaXXJUUTXAAAOriQMUCrMlTCCAACMTrrJk^^ 

M;o0TToausAAAnxsuurrcATC»AoccnrQxxcrn^^ 




SFPVSBKZXPCBSimVLPKTXXRVnLIiVI 
QKiaMtSWWPTyllJlCBItTin^liOIIWSSSIttrLTITWKSAailVlgCrl^rABOyTLZTMlU^^ 
Sl.gMV8CTPMrYMJJiTfTmiIiaiia»I.IWI»PAilV0WyTSVP00Sl.TI^^ 



TCXMSMkTCTKDICMXXCIXXinnSMSCCCTOTTCCACXJURAU'rfAr 

AAOSTTomcxocmTTTrocTTmcrccMon 
<»Toucixia]aaiacoc»cz>oTAAaxMRoo( 




tniuiscMOcxQmQTTBCMiiociuiTCrBmMaa 



*OCCA*COCT*C»grO O OOCI>fl> f1 



TbeMovrtniUlA'a 



X ^Si^^BQ ID Nail>w>i identified b//: a 




CTDUUUU8»CXIUUUU3>ttatCiaqT>BK3^^ 




RISQ K0CVIJaPIJ>QIJV TIJHACgVlim>K.glBO15 DirreA^^ 

yl4'VlJt3IPVSCI.3IJAQ rlU«aTLPrgSKROITVYMrlCI DJ SVYI*TZ30ELSZnSIISrDV0WPDl,I 

s DsniojwowH iUiv r f T C Fi uiP C v cHLSKiiacrcixawHSsiQicsaavcLVOT 



TCeOaOATCTTXiyCaCXaa A T XA r r m AAAGAACXTaUkaATTXCATXAG»OTXCCCX 

ATO>gMJmuu>gTtauuuutaagTTuc.i wi uMffcraiuumutcTTKoaro'fcitAJua 



PCT/US0in7322 



rCTniS0l/D7JZ2 



rAGCAATCnkAAATAATTA 
TCCKATmtXTOOTTGOUJ CC iUUUUITOtTCrtl^^ 



lOOAlOC 
iIHTHOC 

Tbe (oIkiMiax «BM add mptM <SBQ ID NO. 141> b pntfelad MBOD add « 
Om UNA teqncnea of SEQ ID Na 13: 

rLZLKYIIKICSZllVSRORS YI naOfflCVHHCnrBTIHPZIiyUilTlC^^ 
ir'TF&VVU I&B1IVAITS2 

iaTSK3rrn.riJLHRPriVKSAOSKY10kMAY5»Vl FWrnOOWTLTSS 



XXAMaMTACKOCT 




caATCCc«JTTtw3kctTcc*ac*a*e(^^ 



(b> ONA nqnoica of SSQ ID Na 14: 



OCTCTOOaOOBXITCM 



«<SBQIDNa 14»-ls AepRfieieds 



ICItPIKSPPmPM(ZGS5I<a«EDrBISJXP0SIWUMlTVrSSIU^^ 



LTCKlTCULlAOLfC'l lAl iC'lAATft 
TCTr i T C* CC3OTCTCTT1U>awOCC?JOaq«3U^ 

TA»TTCGXCXeTTT<»fcAJCAOTCn'CCOCTCCT * CT CC TCCtCT i W B TT UWlTU Ji^^ 
CACTTAG^OOTGTOaiUUkTaAJUJKUaTOTta^^ I ' lCltiCCA TBA 

A»B6JUkavM»GJUukTtxiaacMiTAOCciUkSoaiia^^ 

OOCTJltTtMaMMO»QM»OCM»B »lMl I ' lliM mtCOaTGliauwOTTTCMaiaA 



Tte fbOowfag niba add MqMM <SBQ IDND. UB»^ a pndiatd 
dwDNAMqMmorSEQlDNa IC: 



a Seq-2373 <£:^ U 



CTMOOCTOOASl VCM/lUACXTGK.l'UTCTTATACCTClkl LIUGCTUMBkCXCkCXAaJtGk 



n* fcOowflv aadoa Mid MqaeoM <BQ ID Ha t5l> it ftD p 
Ihe PMA muBwti of SBQEDNa I?; 



rOTMCTLGWSaTTCLIPBLMIBWtSLVI 



ATTATAXCCCkTkXMUUCCATXUUSCUUUUAAaGKTQGa^^ 

critjriwfia LTOAaAicToooT A Tjwu^xTOTGCA umf r ^ ^ ^ 

tTCTqWTMOTCCCT CW BUOTQAAaMJlATOC^^ 
OCTAOCaMAOCTCAAaaAaTAAACCIMlCIJkiSXAWSTTTAASCM^ 
»ariT*TTTriUnaACTOaUU«*CTTaAAATOJ«QT13^^ 
OTTTTCTO&IXMTAAAXAOCATGAGMuaaQWXSUUR^^ 



ccTAATtm»c»x3MCTT3AM2cnaukZTMaAciiaaiu^ 



TBCATTTTACMATTCTAlUOTnWJOAO 



PCT/IIS0in7322 



PCTAr501/073Z3 




d tcmer iiiu 

GKCMUUnXCCT 

CTTrr ac rc i T A 



LTTCCACrSXATSCOnCTCAOOCCCTAAA 
AGAATCAXCXCTCCTCkAXAAaTAAAC%nt3tfnTAJMCATXTCCM^^ 

lT>.ftagrta»«ntoo«ddttqncacc<SEQIDMO.ia>iittwpn»^ 
tb« DMA HVMMa ef SBQlDNa 19: 



TTAXKOTCauUUlTQTA 



TtamAAOJOCAAHAAA TATI ICiJiA TQATTCTGATlU^TrXTTOAA A TT OCC T TA OATT 
AAAakTOAAZAAATTTkUTAITATAIAXinATTCAAATAaTTCOXTATAXACnCCTOAa 
AAAflUUOCCTTCACTACUJOTTTAXkAAAAXYJOUATSAXCAaiTT^^ 
OCACI3UlAA»TAATAA0ATA CCl T ll\A r iVrfU Ae >TC l l i t :X IClTJl - IU fcACCAACT 

TT»fnlliiwmiM»too>dd«8qBM>c«<S8QroW.I34>Mfl»B^ 
DHA MqDcnea ef 8BQ ID Ha 20e 



itmVTLZ BBPLHLREB 



TlM&UawiatDNAM 



I »TOTT»CCVrA>XATMe0CAAaTSA*CWliATWTIlJ>ACAAOOC aC AACTni^^ 



UCTaA»aAocTtwioQQiwauaoQAaua8JOACT 

OOBAACUXACCKXCCCr 



ciccccTCteiu:cTcc a tcCTOca«XTc aj i C fTCTc a tfjrQsi<^ ^ 



CltXIOOACHI 'Aff ><« T lAlO0t5AOQOTCAO>>i C O0*TGAAt/rirfiaJAOOCX C CAAyTO^^ 
Aiiu^- T jiiJ u jlOBATBC'rCClArlV-r Ui r T UCm wCTOGGGATQSGAATC 
OT A T I T J 

OOATOXa 




IWlLPGMI»IICL QTSaL8 >8P niC8IBIJCMCCiaTMILP«lll 

Pi^ngSfggiOiiFVTiiatJgggrAn.'wivrvjjpTrTTCftLimggiM^ 



CA' ItXrrriA OCTOGACCCatrtq O OGACCAAGACAQCAQACCAQCT l^ TCTACAOO 
0CACCeCltXAAArQ0CT0Q0OCCACT0TCTT C T WtX 3iCn^^ iUiA TOOTA 
OTATC 
ATOO 

TTCTAACTCMABCAAO O UyBCafCOClM 



PlCljasCSCGLTPII»?SCL»Xin.PTKIJSyiQS3STHPrSWTIJtGPlUW TSCXr^^ 
EgLSMVVSrBlSYDnf S0 tSI.IClJ>lHrHI.SVTLIOW 0IUtITM rmASKUCTORPOlAHKQRWTRGHMP 
CKBraLSVTLLOAMLKGM 



TTTatcakexasmu 



»S«(|.3i^l<&d4lDM&23>wMid(fltiiUJnir.<vW 

EANURiMTOcinaaocuaiciiiTccxaxcT^^ 



GGAAAATAATTTCAATGAACTACTr 



ATTAOCTCTCMakTOOCAOTQCTautCXCATIC 



Tl»<bllcwm^««ii»iddMgBewc«<SBQIDW.13>»6«>wiBc^ 



PCTASeUDTSa 



pCTAisouorui 



—-IfYIIOISLLVVIOSUCIWrSGTIACnXiaBXIiAXBCVOBilHHSGBCl^^ 

rsuraTTFMOGaernMfatsuQvmasBiaiianjmxfinj^^ 

MJGmOYZWK 



CCTTCCTCATCTTZOCIQCTCTCnSCXGMSUknllUUUUlCOCaACftTOTGTTAJ^TCTC 




TSmSSSifEfGkii 



OUrZAMUkX 



c3kaTcrTAa3tsiuuwK9uumn«auuiciucT^^ 
oiMKTtocxcTmtMaiJ i ' n rt iMxxx ushjaK^ 



TbefbtWiRgMiiiM«ddKqacaee<S«imNO. L59> b Ae FMdietHl n 
tlM CNA ceqwaM of SBQ ID NO. 3S : 

IJCVKKZYPriLDWCCORBTMJ SVVIPtr S KAKIB IWglJ XCBn^^ 

irmgOSItrCP aH l l T I CtMU'VCIH WIUTSBlUrLKVBniCBVTlK CLTlTLl i S SICrVatxaSIUlSVTSBOlJ 



LTATrrTTCQATUbOGAOOM 
'A&CCTCTATTTTCQC 

ITTGGGGTCCAhTTTTaATtSATTCTGATCTtTTTTAinTOCTTOhCCTaTAaACCCTCTlk 



Th« fblla»n« MBitw Mid (opeKa <SBQ NO. 16(> » (b« predi^ 
Oie DMA secpieoce of SBQ n) NO. 26: 

Ki sFuu!Mxvscvijin>iczin^i6EA6iajWKvinj^it(aasi^^ ncGKSnrTHT iArvQrsPL 

FSI.TYl.rFCrTl iGiq WTlJSHir»Cl>II«IIJlTSCl.TCR P3TEHCIttSSQRSSGDZI#Sn<^ 
TE)ICIU»CXTyEOTSBLnKM.HWIJIKnVGIMCLtirLCI FVUIIEItSIQUiri.7iaiVYBTLSI>KSMIKT6CH 



Li' 1 1 OTAU'J'lUACOCTCCCftC 



TCCTCTC»TGAXAOTTC»TJlATCCTrA£ 
xnuCTOTCMCITTC 



CTlX.-rUGOOUU>I7CT3UttC M TTqTC l U> 



AJaTcicagwe aTu a rM OCTCTgwiTT O C 



71» fkdlowmK «bIix> acid •eqaoM <SBQ mi^a l<t> b fl» pradkted H 
tfie E»U cc^icDee of SBQ ID Na Z7: 

iaQIlXaSPXYIJ.TLPIIgKFI ILTVVVWMJ^PCPFVrf HLVlJJfTnwiJI^ 
FPLCVLCiaSIHCTTCrirSTimriSGIiCtt«tSTHl«V*SVI.SSPGQlUICQE^ 
CTylAIJWIGPQft»3la TYI>QVLSIJJJtREPrSHlCTCTFVTIAPT^^ 



l%eiUWmg&>IA.seqitc»«Se«|-23S3<SEQIDN0.2S>waidciidBB^ 
LTfcl T UC TTT A KXIUUCTt i aGi m aiaTCIUUmuat^^ 



sjcrncMMCKCGTMgutnnxuTTiuut . 



PCT/I1S01»7322 



WO01/M750 



M<SBQIDNai<2>iia 
xafSQIDNaat: 



GJUUlTACCAOOGeCQAAOTCTTaiTCTOhAAOraCMICTXTOKTCMahSCTOOXabQaA 
AOCMUaOCTOUKTCATC 




XCXQOCTTCXTOTOEJUmnATOCTCOCMCTfcChOCrOTAOTTACCCMTCTCMXOCK 




ID add flcqucan -^BQ B) Na 1 64> b AM pndtaod Hdm wU nqaedM di 
ofSBQIDNasO: 




Tbe fbDcwint sniM add M^Mno* <SBQ 0> Na 1<S> b pndjcM 
the DNA aeqiMBM of SSQ ID Na 31: 

IJaM-SIJLHl,TOLVVHILKyYylJlCTSSrPKEjgCSQl ^V3IJCn.ai>TWV3rl 

BGsrmifrjaivijjcsvtisGSixsjTviisijacvinrrT^ 

AWCVMW>KQraSP3CIRGLK!IVSIAVF%TTRS<aiV17SSUXXPHBTGVCIGEQ^^ 



TTA3 



OTBaTTCrCTTlTSCTCCTXn««CCCrCITC6CCa^^ 

Tciiex iJM a«3uu3uua»crrACTQ*flc»ccntfnxao^ 
TaiuaMuutc3utTinTMUbCAk6ATaak3MU»/iTritn*i^XT^^^ 

kTOI>faxau/IW * TTCT J >CI W »»CAMC»XW Um»C T A 




Am Mtf ■«|MMt<SBQ ID MO. ICO b flw pndietad «idH» M 
■ afSBQIDNan:. 



M^TACTATTC2CTTOTTt3lCrrAACMTSATTACTTaAM3k^^ 

TGXTATTCWrrAjaCTXOCATTTXTITICOCXTKK^ 

CTXCWOTTC*a3U«rEAATTATICTajmWl«CMTAJU^^ 



PCT/US01A»7J22 



» xad ir^onxr <SEQ ID NO. UObflwpi 

1 1 iiuiMLiofPwwQVMXitf rrGiiHpc rc iofT iJ KrrajTOLL m s sA^^ rmmnrnLLSTiTK 
viTTc a roy sDgmaDLYUiiMiTQVfijyB irarMiiJBissRiss^ 
iyi.vmioimr>Trm» Hniri 'wiK MW Ly y » sfi iTLiTij.TiocifwiaFitTii8L30 W J i sw l t hiFv 
mtrx 



TACirMTOOAT] 
CKTCrOGCXGAAl 
actlkCTCKXMnOOCCTC 



TTCTabCCOKrcrcikTccrcnccTTCc 



TOC>AT0T C OC3lTT(XTA U T TOCM T C r w tAATAiau«3aCT^ 

Thcfoniiwint*gaw«cM »c qiKnc » <SBQn)WO. 16)>bfliep«feteJ«3nfaio«cid 
«>• DMA Mjuoice ef SSQ ID Na 34: 



IHVMHaS8KRYLClOOaV31JTJIJCV0K»AFP0rimPH8VlTl« J^ 



TTTCQAAXAAACOXXTXTC 

»ATCTu c TrT A XTT A TC fc TCgT A T(aL(»Acx r r rr r uca taati^^ 
TCiATonurcciTCCACkacxxcrtATraGkooniUkOC^^ 



CTAaAAAXAATOCATOTAAJUaATQCX 



GCCTTMUkAC3UUU»TZMUUWX?rrr 



PCT/US01A7322 



riM nU •eqacac* of SBQIDNa 36 



CC TI 3 TTT A TArOTT>CTCUL.n TT A T l ICAl i ' lA r cCX O TO CTATJ^ATCACTCAXTfcC 
TTTXCCTTXATXIAOTXC^ 



TTTTOTTOOMCACTTCATOTATI 
AOMMTOrMTTCTTMrO 



LltVHVlIYIHQir 
Cl«JTI.S3rrQDFIJ3I.VrCSLW aa»GBDLDIJi 



TTMVrtTTCC&CTaAGlUnTOCUlTCCItUinTQMlCkCMSMSCTCaUIM 



ooncikcrcciat3n»naGxTTTakQQiuukcck)^^ 

i ' wrrrfu «:cqxrr A TCcccM3ta u. ' C ' i ' uiti ' i, '' j a J u a qrcxjix a ocauiBcaaccCKrAGQ 

AIjaSMUkTOMXSCTTOinCIIOTXajMmATCJUU^ 
GSCTQQlKrrOTGJUU>O{HUUU> T O0M8T1UM0 ^ ^ 



GGKXaMnTTUGKCXXCTSKTI 
I1i>Mtoi»iwariBOKidwiq»aic«<SBQIDNai72>iifc*>i 



PCT/US0M7322 WO01MC7S0 PCT/USOl/07322 



GMiCsraDPTUoiajcrKsUiTiHniaiuTTKsutiurvBmvxia^ 



AMSXnMMCTBCnTKXnOCTCATnXSkCTCMSU:^^ 

OTTATOOQQCC>ICJ>OOOCXAClLT<)C>IWAOAAOK?roOCAOQCKCXT3tM<GC^^ 
QtlTliCMTC 




lln fbDowing WDOM add Mqaemw <SBQ ID NO. I73> b tiK pndi^ 
«M ONA •equnce of SK) ID NO. 39: 

OiOiTtSKCTVWOkHTUnmrVBHTIIlTOJ^A^^ 
KXJJUUtlMV^PTPaWFIAnMaiA^^H^ 

PIjCVTOSVUTUSKFTX jFTAIAXVPGOSUIQiPlirSPCCPDXUlVUCXTliSIiCBCNBPPA'niWaSllXi'llS 

QoncKSTorcs 



ocMsacTTTOAaAATecKXKnonaciaorxa 




xsicmxrruExavuBBx 



COOBAgfOACASAAOOCA^ffOMl.'WmCA O AOA C 1 LTl A ) 



TMorvtcKrooarrTXBtUiTToaoaTtoxc^ 

AOCAAATSTATATTTTOTTAAAAAtJ 
TOCCAIATOTOTTTTCA 

Tbft fblkwkv nabM Mid aequcBM <SBQ ID NO. 1 7S> b Oa p 
Ae SNA «4BCB»flf SBQ IDNO. 41: 



A^VIl.'iTl'ATTOAOTACIQCXiACXXirCl'AQACl\HU3UCUUAL!Jtll lACZAAACf CA3 IX 
Ul ' t ' 1 ' 1 ItJl 1 A CCOOTOCACAfitniWA Tl ' L:! m AA OUL ' l I ' l UJUJUiMJl'CVCTAL'l'l'ltAiC 
CTAACACCXTATTAaAAAA L rl ' i 1 1 i W JUmaCITATtAIKrGCCATAJAA'TTAAAAAO 
T33a«racn>ATA3TCTCCCATTACATTTXACCOUMTQC^^ 

TTAATCAAOTAOTATCCaunAOAAClTAACaTTrcamXrnn^ 
TACCAACCCTOCTOmn 
TOATSACWKTTAAGAAAOQAACZArTT] 




TCCATgTAACXTTCATqAIXACAOfTTnrfCTTCTOTAOCAAOCaU.'^^ 
CATATqACrAAAAC3M «Wl T ClCA AAeATATqO«< TOJ >ggAI WaX«TA AM 
AACTAOTAATOACCCCAAAAA OtfXl ' l ' JTlA TAATATaWTTTTimajaAAAl!^^ 
TqCAAglCCA LTI ' iU ' AlUA AAATAA LVi1U ' riiLA AAAA»TT CMa UtCI>l>A*Afc> r A ^ ^ 



oGUM3uu:T<noaAc»TT9TTx:rrFawcA^^ 

AATCATTAgTTaCJUiCATOQAATCTttAAACCACATOCTaACTAJTiqTAATC ^^ 
TIAAQATCT A r j rT AiClAXVnqCA CTTTO A ATOOQAT UCl T I Q ClC A I OCAT ' C ' I ' i ' JTiU 
TAACATGAATCATCTCAAACA L ' U ' l JUO ITOTTOA m ' AAIBC 

Tt«<blto»faganwBMidKqBaM«<aEQmNai77>hft»iweJielBdMaiBe 



PCTAJS»lMT3n 



PCT/11S01A732X 




BVTUOTVrSSVJ^PLFinytaiSASQTTGlARPUBQLVMTTKRnrXIIL^ S 
EKNSI I^BZCiriMTGLZCan rKSTSGTTILFQYVSLVEI HBGWlCSSDILEKBGVrOy f ir i T wmVl .YTH 



OTOUiCJUkCQhCkC 



BVDBKQKEKKDSBrKXPRCQrBSUOSQRRKXV aUUamYfiBTVSSKEKPIKnrrSMAEGGCITRGiai^P 

VFAQI-QP3VTGQIJ'PSHTTaamSPTSRTG)U:SXiJSTSCiniM>XirCaEH3aPSIU^ 
TTT 



TTGOAOQAaiTRQrrUkAXCTCCaiCACTTa 
OTOCOGAauaUZUCXTTCTQMm 

cKcra 




UayQBKlUHiSLitVfBSLCBajO 

^ lepiu 




TbD ttaOowiRs wxiiie tod MquoM <SEQ ID NO. 1S0> b d>e p 
(be DNA anpxDCs of SEQ n> NO. 46: 

VAICOWTDIWIWJ^SJIQHPEriCTCIHnjT^SCIM^^ 
BJAVYSrUjLYMSVXPCiraiGltWraDLCGIONPSMm 

xviiniiLrsnrnr 



»QCT3Uxajnaa;ci»3aitfnx > GTCTCTOMSAQQT^^ 

CTCrTXTTTTAMUritaiCTTJUU»TC3^^ 
AOQIUamrtTOJyBCCCCrCTOOCIWCCaOCaCTCM^^ 

T uima ' iwMCi cwiiTTOcc>M CK efcCCTiooat.Tg>cce^ ^ 

TOCIOCM CTL T r T Untg O>OeTC(»TGC»CI«MC>l tta ' l < «l«C»^ 



eMccmcTcsuT 



nOCTQ 



OOTCCTGiWlUUIOCUGKAi 



I K.WWfiU CCT<WttJCiaOa>OgTTCTCCTeTOI 



orSBQrDNa47: 

VTLVCTS»fVllSlJ KPKKWlMaT(arDUUUt3 iaTIIJ.VCGIJTrxa^ 
A»Sy?i yiailBPrv3VSSCUtPVLTTI.SBaagSSG SSIOIGW S W3I0Ii^^ 

OnHQ0TiVrTCIMT?t'T^"O'"-'-*""'*''"-"*^ [WKVUlUUlSltkTKTREarUBSIIiI81.VXC!VSMRSVUI 



ijuuix ' i 'PiW8itfi0CTuc o <ay e occiB0 cB*r M x xjcwccjci>^ 




rCTAISOl/07322 



PCT/US01A)7322 



06EGGTGnCItSAXMfiU»IuaQH5CPU)FJU>PSIUU>SVP0J^PPGI3ME<»I^^^ 

jtMHWaTSGPWXSWqO'MlfcSGCPCCgWIASPGPVPSPtU VOAWLVPIJTXXLMIJgl.VCWSL 

KPMRTVTHTYICEOSrLWlTCCRPCGLRGPSCLGaPlAT 



ti»feUp»{q»tm«B|aBi«s«i->7<a<imw.4fe- -5 



oociqT< » TOOcn M*;i ' rri >oaKr > r » TTCcc 




ioacidacqacaca<SSQIDNO. lB>b(lia 
(ifSBQIDNO.49: 

ITPraLPEXHTPaiJGItUCaaWLTlTO.TTY W3LTQPQlilHXirVMIALTyLO re 

H TPBiJxrLriw K« rii vi riJi oftnj iTP^vnAi.scsLYiTCPHij >sLTCTrir^ 

SPSOPGTQIKXBtlUi 




occiu>cce wM oe er e i <iTc 



CTCQAAAGGCAOCACOIAAQT r TTC CJ Ulgn«MWTCAAATCrOC»GQGJ>QO»TC 



ThB fioOlawing HniM acU tcquom <saQ m NO. ltS> n (ho pndkted HBte 
iiMtMA<GqasiMiifSBQn>N0.51: . , 



CKXAATM 



occcracK 

11» fbOcwii«KBlnowM Kqua»<SBQmNO. llfi> tote 
th«I»IA«e«piene«efSEQIDNai2: 

I3U^BBmTSTVS«FllYDIJYPDitaiMClaJVMS3L8YHTlTfamitTCHrV 8YYITYTVYClJ4lI^^ 



»8«j-»l<SEQU>N0.53>w 




TTCJITOTIOCTTCACTMATACrr 



TTOUICIUWT 



CTOTimuujuaaT A TOTOLOCMiV Aiivr i v rr io a- iA crri ^^ 



pCT/usoinnn 



PCT/USOl/07322 




KB MUPVITBPFS 

KfjeLXVmn PrBL SmPUVTHSHRBgl CB1»1HV8Y1jFWJU»HVSXSIjF8 IVRHLTCFVQ MIWLVIj 

rxmBLVi^iMTiQ SCvrhsnrTrLsvcinjtaLii 



OCCCAOQGAAOCCMMkUTTGGACMOZILTC 
T CT CTT OJ C^COCOOCCl^^q^OGCCI3tf3UU3AT3^T^^^ 

lAMTTTUMlTCMSGCrCCTC 

CnGtMACXGWaimaMkCXM 




'li.bllawiivbHJCi; 



OCOCMJlVi<lXUUtaTJUau3TOCkTTCruMiaTACTGAiOOOTTJU3aM.'I^ 
TTTTGiU306(»C3U3aiTXAACCCZMnACC»aM^^ 

AXCTMUJl'ri'I'ATTQAOCATi'C'U i AOTCraAtfTTTU<2an\9Cl'CAMSWJlpCCTTXCXT 



iTTTCOCATOaOCTCCTTOC 

AOCCMkTCCCCMACKATC 



OSMMSXnaiSSPMSVSBPBSBSyiUtRailSLyVKPB 

TVfBSCSDlL»38rrMKLIM1 _ 

l» Mia»VnlXfW 1 IO Gt i l < GI JBCVF 8KMlGWljni S T aa CIlCTW K LBLTWl^ 



»8.»a»aQPMaLii>w»ijMt6ia{Baw 



CT«3WOi>CCTOaOOQQCau3WqrOCTCOCTCrC iULl 



n» fnOffwiBg amiM Mid Mqoosc <SBQ ID Na 192> b ttK im^^ 
ft* DNA ttqueaea orSBQ IDMa 51: 



TBU tt TCTTT A TJ 




TCX»o^TAAA> T Afc^f^^^'f<gMTT>Tf^^ccCl ^ ' ^TJ^ ' A OCTT*Clu ^yiVf^fA^aa l 
TACocc»TJUuaowtfMiugrcKo>giaTTCgnk^^ 



TCWUnTATTJUWST*0aUXXX3mX3LCWUSICC^ 

TTTCCXnTTTTCAATUTTMlTAOQGaU^^ 

TTTIXXATCr 

-^ir— ' •-'--T ^^..--^^^^^ iriilinn 1 1 

A* DMA faquenn ofSEQIDMO. 59: 



X THii.Ticn;gLvicLwnrfiu8Pi aii»ni« 



KT/US01JV7322 



PCT/VS01A>7322 



*»ooAAA * rQQ>»*CTJuaCTau«»TG*aua'ArA»a*ciTCC3w 

ICTX 
kTOC 

JUce»c]«a c »o<xatf3KgajwuuuutTC>occccccTx 

CZ»T0X1QKMTCT»T{mTA&CXCC3UUW:XOMlTC»OCAC^^ 



i tiei »vviJ wixiCTw guaatfBiTinnjMJu>rijuM 



CCMTAAAaiGTCAT 

axAJurxAAOTakaaMJwnTUTAahTTQkAaosATTTi^^ 

TTTOlCCtAZMUMTJiaAAACCMaKOAOaAC^ 
jaq»uni3UkITCXTCR»CAAOCTCAOMU»OCATCT^^ 

ni'lA f X ACT 1 i 1 Al'lAri'ATTATQTJU.'l i UUi XATCJITTXI i i 1 UU i LATOMTTXTr 




6«* 



tAATgrOCOACPUaAAA C IKTM 



fltiAIJlTlJUICLTiL t CAAA CT AOCa^TOa 
AASAACUAAM:CIAAAXKrrCMB6MUiaiaaA0CMM^ 
ATAOirrC3Uk J TT C i n» AAATI3UUUUUUUJUUtTT 

kT I Tf CCATCTGA 
kCSAACAGAACTOT 
bTAOAAAAC 
LATA 



The following MatiMicid*cqiieae«<SBQ ID NO. 19^ is the pradided aniiao 
A»DtiAteqataea«fSBQIDtKi.S2: 

E>n>ITKGKrVSNTJ.PHSriROCFXCEFSARIIiI>LGZE7TVBS5VI.SVIiOKV iLrPSNIaHCnUlklCCGLBT 

crsv wffpfTixaj.3RrLiFFrBFQ iaOT rcciLntvcsCTiJYicics3riJ ^ 



tl»feiW{BibhU«q>l«w.aeci-2342<SE0Ib>»^a>w»,^Bd^i^ 

TCAOAAAGAOCGTOAAaUUinAAaSTATATTTAaaOCTMTQATSAATT^^ 
CACIATCAATOTTTCCACCAAQOnTTTOCnCCAaTGTQGTAGaOCAAAAAGATaTaAAC 

ATAOU>CCriAOgAt1>COeATATceai3>flCT 

TTTOC M T QCT 



AAAOTATQCACAAAaATAAAQAAAATT 
CAAOTOTGAAAt 
GAOT08CTOT 

tlw foDowing Bniao aiM (cqaaan <SBQ ID NO. 197> b (h« pc<^^ 
flie DMA Kquesee of SBQ ID )IO. O : 

SKYCiu«0KsirvDian>YnfYGr6»mx3isvMciim«Tra 

HSSLAWIPMVaP&SCBaiaVKOOTSTIl W M 



aTA' l ri Ul 1 A rrCTOT A r r C r rt l ' CCl T A AAAAA CLT « l t gc c c aaatiot a tc a acttc 
AATAaXCKAIXKaOQA C OC Ll. t XX. T A CM3>C»01CA33UU^ 



atcc3h ee Ac o i OTA ce A oa kT C A OcaB o cw i uyBC»Bo c ^^ 



uuocn c LT r reci 'ac r 



FTSMPPITGHGStlAPSSloaiiPPPPFPPPPCEXUAXHaySVaPBVIiCSRSTMSirra 
SYlII/aat7FXSKSTBKZQNAOIt0QSI(XiSFH7GRPft 



Tbe foUowmj DNA n 



9t 



99 



PCT/US01A>7322 



iTCRCCCGCT 



qMUiTa>00OQOfcCT< m »AXGTCrrrCXXMXlQC» CViU^ 
JUC]U»7«3MUUnT»aTOOCCCCXTTTCACM3(^ 

theDl^AnqutaMCirSEQIDNa fiS: 



Hmti-iUs «tio !to bo. ti> wmm lOtxAltimA in 




Tbm followlitg anlDe acid vequenee <SBO ZD VO. 200> ia tb» predicted 
amino add aaquene* deri'rad from th» Clfx aaquenca of SBQ ID BO. CCi 

IJPPPILVPTVVIEEirSSSTATIJa»PSVPrGGlG10IJaRSSLfcPMBTrllDLRTGPIXnj^ 

ACLHPQ(»lXTAPSC»TEELIDTTBTVysI0U»PKCPIllO?P»IKriCVlJr»TI^^ 

FKKSnCSnCTTDTliLRTKTXNKBTiraFUCSBim 



iba following QUA 



8eq-a4 02 <SBO » HO. «7> waa IdentiilMl In 



noioOTOcaaxcBGXUTTi 



crakczHCXocx 



TtA.'lWIOCMT3llKJTCCCC3kGAACAT\iiAACT6*AUUTlTt/iAlViTil^i*0CA^ 
CTOAT0C31TA 

Tba fellowing amino acid aaqxianca <SBQ ID SO. 301> ia tba pr«dict«d 
anino acid acgucnc* darivad fron tb» IBOL aaquanee of SBQ ID HO. tit 



LGPLLTOVOSVEXniAHBTHTCSATI GRSIIPAHPI«nC«NPITZUCrUmDICVGSIICOVHUtSRnaV» 
POSNLnOJPPHITIMLaWgtOTlQajaYOlSSOQTSIIIITVliaiCIRSgW 
MVSZFQTBSEDnkinATSI SPEKtfQKSRPSaiuaSDK 



{blXoWing iai&"a«qu«aoa Saq>2463 HMQ ZD MO. S«; 




ACXTXWOQAAACXTTTTAIlUTTraxnUACRMXJ^^ 

xcrrA(»occcc&aiCTTTCKrnWMMi3k6ikCC^^ 
cxciqAfcTTJUtf»auuuu«xTM tt iffTiyC3uuuoa^ 



» <SBQ ID HO. 302> is tlM pradlctad 
■ of OQ XD wo. Hi 



TCDACKCIMATOOCTMTtA 
eAOqeaOQCrq cU ' lil i i 1 1 A lUrrrTATGMJ V TTTTT CA T UlVf TATlJlTCT A TCTACIC 

AoagAAXfcJTamGTGOOMac m ' a a i ' x* MrQCTTCCKATi 




tbm tellowins aMlao acid Mqncoca <aBQ ZD BO. 303> la tha pndictad 
amine add aequanee darivad from Uw XMX saquenea of SBQ XO M. S9t 

IlQSia)PSCCIUiIIl.ITWKHKCVPP»rlVnialMKOTlia«TGSLPra*VJLPTl^ 



Tha iollewlag DWk « 
B. mmpitBMt 



» aa4-3405 <SBQ ZD SO. 7Q> waa Ida&tif iad in 



PCT/USO 1/07322 




TTTTATTCTTATOWiTTTTCOTQimAlTrjUaJUUkl^^ 

GTCTQCTroaATTTGAATaQhAITQOBnSaiTCataATCACTTraAOGAAATTTOTATC 



tcxatKXKrcnmoTXMSKTT 




<6B0 ID so. ao«> ia tb» poradletad 
Jia VtOL aaqaanoa of SBQ XD SO. 70t 

ltKIYrirSHDajnUgSWIU>KTIUaiaitV|CBT MSLi^ SVUFLYeSWD QLBIiaiKQBQKHKML 



TMncTaoonMuwBCxaTrrnQMMimcATCM^^ 

AXJOMTCairnrtXaCJUMCTXATXTJUkOC^^ 

ATomncMimMBHMnTKzvDa 




vwKiTsnssnnTLiiiruxBaMTn viwT i nii BUKKwn iax hK ii ^fn 



Tha MlewlBB niJt 1 



ATGXTA3TCCTATIOGAT0OT0CTAATC 



GAAaXKTrACrrCTCGAGAAACrajUkGATTTAAAGC^^ ~ 

aU»AAaA tfiVfl ' f CA AGOACrTGOTCaTGATCCTTrrAXAATOCC^ 

■AAAAIOCCAACTtSCT 
t.T3m CCT OOOCACC*rA*rUAOAOTGAAAGQiAO 

qCAKnurnuiaiuacMoociwGociioTTCAOGGoyauacsAoc^^ 



X ' rft. T rutAjaTwiJ > rjo oacc» wcTCM 3iTTBC^ 

UlCATKnOCUCACXXKXMXOTMiaTCMTGWTATXMaaWSUIl^ 

kTTTIJbCr 



lOCATBAMCAC raA TO CA ffi 



C CC BAMCeJtQACA 



Ttia following amino acid aaquane* <8Eg IS NO. a0C> ia tha pradicted 
amino acid aequanca Aazived frcca thm SNA aeijueivcs of ESQ ID lao. 73i 

pritSMLVPTS<aSTCCSFaJasaP0IJUlFPl.SIRVSAVIHP0tUlSPDPVKPPIPQSpyV8TSl.ZLISQB 

SI.TLB YMCCYI<rVILSSGP<annUIA0YKMQBGCR6Vian>SGKSini0GQ6PBX^^ 
IlfllASFHSQttCPCrxSCSVTBABAVGIIJXMGCEAOOSIMSIMIIiR^^ 

TUSOM^LSOLrunCIIUI'BrLQTSGSQLGAI SPPiUII«XrZ«lUrmQLaiV]ASSGW6nUTXX0S 
TEQPmKHSLTQHASSPEVKKPCTIILAPSNIUIZ 



Tha following dAa aaqtMncM Ba4-a4D8 <BEQ ZD SO. 73> « 



I UmutlHmA-TSr 



CrrACTCTaaAOAAACTCCAAaATTTAI 

CTOAAAQCCCAOTOaAOO»aACTgQO OTOTtlT <n TOO OgCWOT 

QCTCAAAACCTlTCX3lC*OOCTTCACaTCOCATTTgfcAAIAAAA'»OCCAACTBCTIAeCAT 
OCCCTATJUISUSVGMCUUmTAAXAACCrOOO^^ 
CTAATAATCATCKCAOQQCAimCAaQaakCACTGaAGCTACCATCXtX^ 
C«m«SXaTCICXCCAeClT«ATCCCCAACCAC1 

ACAAAOkTATAOCAACACAJ^TIUU-GrlAArSTCJtffltnTATTAATkCat^^ 
AgATAAACTOAOCg O OJ W J ^r AXAUUUTUAC'rUOOqOAT] 

iSAOACCOQAATOI 

CTAAaAAGATCTOai 



Tha followlns aniae acid aaquanca OSQ XO SO. 307» la tha pradietad 
anino acid aaquanca darivad from tha OKA sa^anca of SBQ XD BO. 73 1 

isppYTsiavpTSGiJTCca j pajssspcttJjirpiJiftvsAviapoRBSPDPvKPPiPt^ 

QSTGQPmiaraLTQItASSPBVKXPCtRLAPSHR 



MB 



PCT/USO 1/0 7322 



PCT/USO 1/07322 



I 8«g-3«09 <eBO ZD HO. 7«> ms Identitiftd io 



The foli owing ata~i 
AAGC 1 1 AULt.'lUUl.lUC nAOU. ILTl A'tLtJUkT0OCXTTTXI.tJ i 1 UllJ lUAXXOkTAAT 



TAsicTocKTiTCRntTCciuacxoanm 
TTTeanaiigoooMuui T TCTT CK ware* tw > 'rarc »floei>OAtt 



kXATGAAcrrrcrAAA 

lUTIA XTA 
iTOCACCAT 

AimT»G»0AAAOTCTATTTACCAAAIUUnQIUlX»aaarTTATACT^^ 



ATTTTTAASTATAChCnTCIUmiXRATnkAOTCCMTOGCja^ 



lOiTiMTTUQCHXfcviBiinnnnfvcvPFRsniiiSQFFcrsuninsMFv 



rrxuirKXTvarvBSBTCATHrgNsniJuaacLXT 



Tb» follMing DHA ••quwum 8^-3410 «6E0 ID HO. 7S> wa« id«Btlfl«d in 

if. Mfitlca*! 



ACATCnOTOAAX»GTAC3ICJmnCK2ACTOCTQAAaAAT<^^ 



aACCXXZACTTMOKrauUUUtaTCXJUlCCAAXOUUUUZATGCTSATCn^ 
AA< . T fUT\iCTA AAAAAtAAGACTCAi>Q)UkGTOUUMBqrC^ 
OCCAATSCAA l - illAAlTmJlTlJ 




AAAACTTTTCCTCCAUaAOrSCKrOCnCAAAACoaCTO 



Tb« following tttalno Acid anquexM^ <SBQ ZD HO. 309> tba predicted 
—iao «cid ■»qtteac« derived grow the PMX wqaence of SBQ ID HO. 75 1 




QrrsKasi2EKrrrn.tiHTSATsisLxiXiSSETivQvsvGxaivcwzTKTriiu^ 

ZJCaiCESHLf^TASDSKSVrSQECSLBQPOEVbQKrnrBVQZTLR^^ 

UXajCatsrSKKICrS Z SFHRXLTWCVTPQI ZaXTSSLKLaWLFCrniTLTSVIarTSTtOCIATSACFVSI. 

DFLV13IGLRrYII.SCIKHPTSPAirLrGSU.SflLVBSSAVDLyY51MSATSZ.ai.rST^^ 

SIKHaPULTVHLraKZrQKItVStaiPCI.PLS 



TtM following BBlno acid ••<iuence <SBQ ZD MD. 310> i* Um predicted 
aiBioo ftdd aequence derived frooi the nsa aequenee of SBQ ZO HD. 76 1 

RVPSIJ^PgArtfCpypASBrSQHMCRSIJtTZQPVH3aKSLSVS0RlHGCL»anfT^ ' 

iaAIJlUtfPZEPiCZITOYG6M3GCISM>OCygA3CPAPSP LI » EW r tfHVl .S0IJTaCOGP3H^ 

JtSIMXZ>ITIt»IMOSGSA>QrSCSABSVI/:i>GU^iriUUtEC5CRPTL0^ 

inU)6DIltTMASTiaUX»CmR«Tt«<07¥AIUrGS(n£llE(a^BPC 



Ttie follcwlag BKA eeKinezwe S«q-3«13 <8BQ ZD VO. 77k wee identllied in 




TCATT O T B T g 

Altt»TCT<X!TCAATCApBOAOTTGJtG C111iOC AOTTCA<XTOCTCWiOCl CTIS i>OOT 



PCT/USeiA73Z2 



PCmiS01/D7322 



OTCTCCTOOACtArQClAOGATTTtayGAABGAgABAOOQCAO^^ 

umGci f iX TTCxriocA A Tttecxgrci^XT txir j v i TJ T A CTimgA 

CTG0T< »COAOA00KnttU»aX»a»AC»TAQA10OCAT^ 
CTCTGATAOAOSA T BCAOBATtaACCCWa oy ICUA OCAi M A 
Ttae foUowiag enino »cid eequeac* «SEO ZD MO. 2X1> im the predicsted 
fttaino ecid aegiMDC* deriwd f 




» fie«-i4U SBQ XD M>. 4«> • 



CAQroQCCTOQAlWVmAUl ffl CAO A aAOhBQATAAOTOCAOTKTTATTrfTAAACA 
AATtT C T TA CAACtCAAAAO CTJJ ' CA T AaVI ' ilA CTTTCT lW ^^ ^ 
TXXAOTrcCATAIMACAaiCCIOWrrACACAAACTUTCTAOQACAAA^^ 
ATQQOSCUTASGATTCTOOOTTJUlIGTGCTTTCtlULCAA^ 

AACCA»CTAAinwrcAaA£mrrTCToecTTTj«a^ 

OTOGAAOnUrTGKTtACAOCATArriTTUATAGWJAIAATOGACTTn 
TCTAOC»rrTlVfCC Wr ( H T ri T C T nU AgrCCACAGA«aUUUlTTXCTACACAAATrC 
AOOTTAmTTAXTSAOQOTTATCIRASQOTQAMX 



Tbe fallowing ealno add eequenee <SBO XD BO. 313> i« the predicted 
■nina ecid aeqaence derived fro« the OKA ••ouenc* of SEQ id BO. 78 1 

aEIi9LPCG0SPVXKXEBTPSIiTBTSLinaQIAB0IWIEncrZXaHSIZ5HI(NZJI^^ 
ZIA)SlCI1ITTHrSIAKSATZ.rDVPSai^ PNXTLTUUmSITVnXMinj^ 
VlJ(KVaYLYQKrAVIST8TI>KCLniTAHMTKZLVT0QSXn9QLZlJKMU^^ 

BVMurvcsGvosntvGixLKauaia 



Callewing WA eequeaca Baq-34i4 ^ktA io k6. 7S> i<l«atllied in 
avl«*> 

CAAAQCTSAOMUUgTHO U nCrita OTCawn>TCaOTCTTI3U> TTC TCTTC CrnA 



kATAOCTTACAAGOA 



auuoatxQACCAMaiexQMo 



Tbe following eedoo ecid a'e<]Uenee <SBQ XD MO. 313> ie tbm predicted 
•aioe «cid eequance derived troa the DMA eeqcence of SBQ ZD SO. 79 • 

fCADKITriXSSZTSLIVnyZTLSQL«SKS»STBe66SLZFPin;VTPIIUUSinrri^^ 



The ioHowiag bak ■ 



t seq-^4i» jttt to. iB> w— AJaiimieJ U 



ATscATCHxaxcm 



cavwfrivwvA T CT OCAABiQA A TTTei cA w a t ca r u cc A aaa 

CCACreC»TJ WX Tt«i eA AAJT>OrAOCgUttlM »Ujm 

OTCMCAiaaaRaaanexcmacra 



:g C TT isaotfrL T riv T i tx-rqrTccc ATOC c » aqii otX 'ric CT 
ccccrixxrreixu^TTCAoicriaaaAAAoaci^^ fc 




The following aadao acid ••quenee <8BQ ZD WO. 214» la th* pndieked 
amino aeid sequesee derived ten Um BHA aaqnrae* of SIQ ZO MO. 

svrrcEczjcyKi Bcn 



I.TIlASVrXB5PPIlLy8SIIVQSX8BSIX£TLCZAQCnOSRXfflU»lZAnvV^ 



The following I 



^eq-^4i< <Blt6 ifl M6. fci> WW Uanmiai in 



106 



107 



PCT/U501/D7322 



PCrAIS01A7922 



OOCftSTCMkTGCClUUUIACMV 
ATQOTMCCmarGCTTTa 
AXCTAKOTOASOGKMUira 

TOCSnCXCrTTTCraOGClUCTTTTOTOCTCXaCAZOaMTCCAXTCrTGGQ^^ 

TGTCZeCMaMZftBC 




■nio following Mdno acid awjuffica cfiSQ XO SO. aiS> ia tb* px«41ct«d 
amino add aa^pMaca daxivad f x«a tba SaiX aaquanca of SBQ XD DO. Bli 

FVNAKDn<rGUIKI^PX«FYIUiRTLI£KKXAVRVTlCMnaa^^ 
t.VNlU UCTIjyiCSQVmtVTSIMmJUMI.S6SSXX<ISllT8If irMSFOXJXlBTQC^^ 
VGSrKCQGQQVRASSEAOI rsBHciArengTrrowgsitc QwvMa woog TKRM' 
Gi3soijqn.GOffTPcyis nuyn>CYVDCHCTvgvTTPCiw>Mf*wi»g»vg8csin 

«AVll6SCF(in(?BPLK0Xrn.TV6IllZSRCI]M 



I Saq-3«1T '<B8d XO'SO. •3> ma Identiflad In 



U>flC CC M>l»U JCfcCi IClC I A V afc 'J fcA i 1 i 



TOCTTHTaCTOTCCT G KTCCTM t i CT GCl>TI J>OOaiT8C»X»OCr»CTB>eeC»O CTO 
TCCAJUCATaT3lXACACTCrCIX3U3lCkCXCXTIU3U3GT^^ 

QfcioaocmrrpmuuacrtigiuuutfCTgM^^ 

Ct]W2l)0aMU%C]kO<3TATOO(7rCMnT:Mn7TX^ 
GMOQCmaUWrrATAAACAaAACTXCTraTaXCAaMUTTCXm 

AXnOTiaUUUUkTTSXJUlTAl'i'OIOCTCAITkL'TUATTrCnCTCCXAnTTtXTCTCTM 
AAJTOgyBMUUUOTJVTTQXXXArDCXXiUUTT I OTC3UX»CaUiTCaLCUTUT'rATCMTQCfc 



Tba folloMlag amino add aa<itMDC« <SBO ID RO. 21S> !■ tha pradictad 
onlso add vaquanca darlvad froa tba Dm •aquence of SBO XS BO. 63 1 



<srt n ad. ■» w Idntiiiaf Ta" 



CUOGCCXCXAATT 




GTTcxkrrT(MhA»uukrt3haTaocjk00iMkTCM7rcMZk^^ 
cnu uxn ' c rTTCT A 

aKTaMrGAAaTKTGXJUMATAXU.i i'CCCXTTCAlUCChSkOTXCTCXaaCCLTXTUUC 




tOSIMOSZTPIJUXaUlfBIIIMPIKJUiaQGIUVPITSSMWS^^ 
Bnna5L3C3IWgLVl ieWa*V S81BWW 

v]ixs!»QCLCunczpsvMwnccxQB 



tIm 2ollswing DeZA i 



t Saq-»4X» «aBO XD b6. *«» w ia«atHi«a io 



juuuxjic%TonoOTajiaKCTauu«nA3vrrxATTcraM»SA^ 

T6kawaC»CIT1kCkTXITAOWXCMJkTQCCM3CK:rGO^ 



<nocccfcCTQqAQccau3tfa3U3u:rTT0Giu^ 

CWyit iCT OTGTaW*AAOCMGO«SCaua*GMq»iXTO - 



ciGooccnnaKraaGMCMXaaccxna 



PCT/DSO 1/073 22 



wo •imisa 



PCT/US0M7321 



ATQOTTGCTCGCaZACXTCXnTOQTATTCItntXXauUL 

TlM following Mttino add aacpiancs <SBQ ID SO. ai8> ia tba pradictad 
ntnjiy add aaquanca daxlvad fron tba DUX aaquaaea of 8B0 TD SD. •4: 



ppLPntfotsaMLtsaocmTSLvrsPK 



8aa-2«30 <8X0 XS HO. ■9> idantlfiad in 



T U T O t T l Vri 'JUttKCCTXTOCTOTIUaaWTTCIlCTOAAJ^^ 

cr» ccv r A TT xnj i TJ Uu^ou mTL - x am i c t r rrt ATXMjuk*QTQafcexT>TTTc 

TOACAOIAAJlVrJCTrn^'CACATCrTaACVf AdTl 1 ICXCATAA'rU'i'rACkATTXCCTO 
AjPaUU>C A ATAClUUil . TTTlT G TC l ^m ^3 AC0TAT^^ 
CATTAATTTACtCTOCAgCTOqTqT A AKrCAAOACC AJ i I lOl ' CA TI 




TTlUkaiC»ASCBUasCCTC 



iiTTCcrcvoacKXftC 



Tba foUowiaff a^lao add aaqaanea <8SQ XD M'. 219* la tba pradictad 
a«tloo add Mquaaca darivad txxm tba OHA aaquaaca of SBQ XD MO. 85 1 

VFMTVTV>SlATTVBXCVIiXLLSTVXXflDD?LXt 

iruaruft 

teaanMvi.rvwm 




TOXltXACACKXUATI 



AGCTATCTTfATJaTOONMIQACIkCTakaaAMiaMC^^ 

GCAJJUUUSUatXAAAAaTGACTGrTTTTTCATl 
ITWX i CC CCATTATAT Jr CT l T 3 UUIAACTACTTgCT A AAAAIATTOCOCAaaATCAM 
TTOAIAAAAQ O OAAAAA CT 1 1 rAA CTTCACAAOr0CAQCTTTAiuamka>TT CATT AC3>O 
TSAA UWTA mi iClUl lA ACCACTTT>OT»OQ Al f I CT CXA AAJTTaOTQKTTTACAAy 



Tba follewlag aadno add aavMoea <8B0 XD WO. aao» ia tb« pradictad 



S8SL0C»6LKLUTi»XL8X««r 



ri(8ux£nairxiCKJUiio»zxfieiaaiaiL 



Tba eellowlas DMA ■ 



. imq.'^4ii «teo to kn. k'i> waa itfantlilaJ in 



IT. < 

CC TTCT' LH 1 ICMW/rAlTi ' lA grCA UCCrCUrrriAl ' tAii CWrTATCA C ^ 
GAGACCACrrqrrATCATAA- fl T qCTAAaurriVA CAAAAja*TOAC CA Tl l Atf f JT ri ' A A 
rtAAATCTTATASQAfnTAOUncrCATTTaTTAOOCAAOQAAATTCkOCCAOCTCAAAT 

AAAATCTGIQACrXCnOQAAIAlATTtAaAAAAACATAXAOCAaita^ 

A«n»TG*0ATATTC3mKXACCAOj*TOCTOT0CTOTAATTG*AGTQA 

GTOTOCACCAQTATOeCCAAATTAgAAaATTTACTIUUtAAAAOCAAAA TO CTC^ 

CKVaCraZK3t2MMC»TltTM3UUkSTCXGAaA^ 



JttMflMIIATCTAACAOuaTOQ C ITgT C TI A BOT A lOC A ttCI A CT ^ ^ 
<J TTCtCT A AtTUffAA A AACA n »lATCACTTAIAATTAyATACTACCAT]tl^^ 



Tba following amino add aaquanca <6BQ XD SO. 331 > ia tba pradictad 
anino add aaquanca darivad froM tba OKA aaquanca of 8XO XD tfO. tit 

ciKmuciaaniiAoiMTXxisaxxniJiBXGiYOFSBHBnKrxiCzii.^^ 

MIXTrVOSZOIVrLTlCFlCltXSJiSKCIQIQLMSIOfVDIJCXGGBnil^^ 



i.vpxf»v» mAxxKMCxa 
vxnxTuurnncss&sxsvxTjatnsucmaK 



•Am <ellawlag DHA aaquanca 8aa-3«3i 8EQ XD HO. •«> »aa lilanUUaa In if. 



no 



111 



PCT/US0M)7322 



PCT/llSaiA7323 



AT»lCTCC3U MC »*l>CTAJIT(aG>CTOrtfcC»SCM 



*rrCl»TACTTT»CCTCTO C TCTQ«OTllCACT^ 




rb» following DtUL ■•quMtn 8«a'-2-«24 <sxo id no. a9> i 



^UnCAflrTGTTTCTTQMCKTaAKT 

3uacx»TrckcexsTQauu«KaatawTocATCTQOTt ^ ^ 
srrcotoGiu w r ivuir r Q ca^Giuu u i Yii. ' iiJUU C^^ 



nRcnoTT 



!TT CTi gC Oa TTT a ttCKrorgTJW» ' 



rarrcaavAocikcaMuiKRnacabocT 



Tbc follotrlng sniao acid aequcnc* <SSQ ZD HO. 233 > ia Uia pndictad 
anino add aaquaaca - darivad Crtsv Cba XSU aeguenca of SSO XD so. S9i 

I<TCVIIliVPrPgIPQTHTTTSIMtCDOWJ^3JU31gJpyi£TMXT^ I w y^ H HRLTP 

GSRWliG GBTSC lJGAKOBCffES TWmA SIJUa iQBS F^^ Ziniai.VLTt(C:0SI.ZAnvrSB5S 
ICPiaJirPV>tIBMMatVEQGGMTCgRIHS10tGllWnWPRP3ClTj0ryriJ3IJLIUJTlDIf I I YI L ^ 



Tb« f allewlag ttST' 
0. oapienat 



laquenca s«q-3«as <SBO XV HO. 90> raa Identlflttd In 




ii€CXTicA AecAcrrc»oj^AJuuuuuuauuu»roo>fl 
GAAACCkOGTotncxTiAaTsnsAOTaaAATCXAOCTTSk'nhCMxTcrasrDnTnak 

A<3TTtCTTIt*AXMYTrCkMAaCCCkATCXTCCnnTCCKTCTMCtKC3k^^ 




following SHX aaquanca S«<2-34a£ <SXO ID KO. »l» raa ideotifiaJ in 
H. ai^aoar 

TJerTXTQTT*TTOIOTWlTTXTTTCJUlTT*TTOTOCC^^ 

AC\(nZATTJU3(niXaUUkTtX7TM»a(KrraMSA3U 

TOftTCTTMUOCnaMnQCTaceCMSIUUlTOOCAT^^ 



xrraaoTtiROC 

AQTCCCI^kTTO0CriCTXTGrnTTCXGCC3UCTIUVTOCZCMMt>TCnGGO9TX3U3AIK 




PCTAJS01W7322 



WOSIMCTSO 



PCT/US01A)7322 



Am CelXowlas andBQ acid aaquanea <SSQ XD M. a35> la tbm pradietad 
aalao add M^picnca darivad Cron tba tm aaqiieaea of 8SQ IS no. 9it 

x>crcvixxivrmxiYRBTyvEziA6DovLrTSJU3Mi>spvumixzv^^ 

6a«MlieGBTSCM6KEl«CVlU»T1iniIACa*RM0ll5ITnriJiKFI^ 

KlmJaiyVCTMMRroVB0GGAgTCTMH3KWGlWDW8PRDSCf XDIVrLlSl.Plia.riDI gmrei IV 

DSOBVI»BRSCVlJTQ18PMI*PriTVIQYSIIQeiDIGSIVVyT5MHiHv5ii^^ 

8FKVIVAUrPVP7SCBYAPLVTTin.rSHLY 



8«Q-2427 <SEa ID VO. 93> waa Idestr^lad is 



Tba Colloviog CatX 
H. aapi«n*t 

OCCXOX>XC» Ci' » l\; ' IITLrU KAO Ll\.Ii ' l^J «aT l TO CYreX OTTC10UtOC>CI CI ^ ^ 

ACCX»GaCA.CC*TXCTCTGGOOT*TCAaiTTCTaAO«XrrAX^^ 

ATC»ATTTXCRTCaTC»TTTCAOOTAArrATTCCKfcawlT^^ 

UJ'i'A'ISXAgT TTCXCAOaTCCAGfcAACTaXAOTGGMUUUUaTOACtMCATTa^anqOC 
TqOCAA<m»ATCAAIKaQI3 AlViTin tM- l - AlUUtJa T U K3X3U7«C^^ 

T»MMim» c awoagT i aoTc a oACTTqaooB^^ 



BxgooaicTOcocMuiiaGaocrrociiTTcsaon 



lATOBTCWCaaCTBC 

irooeocxciGcaun 



CTIATA AlWTai T CA OCCTCAATAOIUWlAXAAOCAC W TC W ll i C^ 
GACCAAAQAQQA MC AAMTIACXMT AAAgTSTACT X I WlO ACTaTOglBglUUWagT 
TAOtrrCACTOTQATCTAOUICrrAGATOTC 



Tha Collowlng aaiae aeid aoqneaea «8ao ZD ho. i29» la tha pradlotad 
anine aeld aaquenea darlvad froa Um an aaquanea of SIQ XD HO. $2* 

GAtU3(nASTSZJSS0VEI)TA&0T5tIUTVTLXaPOtJUnrTI.XVNrLFMSI^ 

ippsfTT^2miSj^n±m^ 

sFMtxvrxArsBLsncsprrPKAOQMi 




CTUTAL'tATUtaog»goaMMauM at 7 Uj 'i-r itii '^iop yi -YTTfr ftfflMWWa itamLACC 
CC T AOAAACA O CIUK a OOCAAKTBMqTT tTn;TA AgTCTa»£Xa3U^^ 

*c*ccA* GACTT0C3urrTCK:AAaA{xaiffl3CTOT muiuiui i iqiq ro' i ' WjcoTQ - nf T 

0TtnTnOCATaT(nOT0CXan<nTnCCAT<nOCOTOTOTOTQTCCOTOTOTOT0T0TOT 

AAAACITff»TOQCCAASJUXCAACOCCTOaAOOSCAaOGAaACA(K^^ 

CAAACAAAAATATrnnxnAGMOaCRTMAASTTATCXTtauSUUCTfXA^^ 




QVMPxasGnrcoiMrim^raiiir^cQpaAMjjGLM^ 



Mw following faru aaquaaea Smtf3*ii <BK1 ZD W>. aaa idanfcliiad la 



Tbm foXlowliig amino acid aeonanca <SWQ XD HO. 23t> Im tha pxadlctad 
Mdno add aiguanei darivad fmn tha DMA aaquanea of 8EQ ID no. 94 1 



ocMuutfODSicm 



TEnssTsssrsssr 

a. mmpimMtmi 

ATOTTMUkATAAATATTCA^ 



Baq-a4i6 to HO. W> aaa LAmnkUM in 



■AJUUtAATAOCACMUtTAOO 



kTOOABCtACTCTA 
LTCTCTGAACCATOCCTGCCroakCAaUUTCJUUUUUi^^ 
ITTCTTCTGA 
TCTOTWanO CC AT 



Tba following aaino acid aaquanea <8S0 ZD HO. 3a9> la tha pradletad 
amine acid aaquanea darivad from tha DMA aaquanea of 8B0 IP MO. Mi 



PCTAISOl/97322 



PCTAIS0IA7322 



SACQGrHGLKFYSNISaai.YI YTLKVrLnTFQITFQJ R5ICQtnrSVai£CLHPQTQHnaUTEPCV5KESL 
WXSiSreEtSVMPSll^SABlTMYFrBLCfciaiaGSBICLS^KSSSICV^^ 

n^n^raoMFnrsaQziAiiGKZBTBSTscx^^ 



tIw loliowlng EHX MquaBC* imi-iiSl «8kQ ID K>. 9<> ma l^ti^iad la 



JUOQOWtTlWTlUttMJUtfiGCXOaa t TCCIWOTI^^ 
QCnSk/GCCTCCCAAOOOrCTAAGTQCCnCMASIAMSACS 



I «SBO XO ao. a3Q> la ttaa pndletad 
k •■qiMBO* oC sn ID BO. 9Ct 



vMwaCTsyi ggCT crscsssvii 

TTSLPTGFTKHVmgSICYPnT; 



(ICYPrrTLKQTICKri SIWKtWUOKWPSIIPKrTtaUUMBUCDItKBIWMraBG 



TIM Coilotflsg DMA sequttoc* 8aq-24a3 <8BQ IS HO. 97> wm ideatlticd Is 

TMCaUkCXAT*TCXCQOCTOqOGTaGOOOTTOTO T* C^^ 

TATOiT cv r i -i (- ^^ccccACTac»T^TT^t^o^ACluaATa«3^wuu w «^ 
T w utfim A Cxceccrm m c^TTAOGiKmucr*^ 

OS]UWgUh9%TCTC)U2XAQGAaTG«»aMCCCCTOC^^ 
CCCT C CCTQQAIlCtT3M?6MkClU^TIJlOU3Ui^^ 

kCAC 

.TTAOOAAC3kXTXTCA 

iTCt 

Tbm Collotfing aadao acia stxpieac* <sbq id so. 331> ±m fcha pzsdlcted 
■miao add aaquaaea derived froa the DMA sequesc* o£ 8BD ID ao. 97 1 

0c^^!TP^VIll^CTrassppLDIRH HIT^GVGvv^sLCMIGSltIIIJ p^grIIl8T^80Bv^lT^^AII<^v^l^^SFP 

S tif EU g UlUV l tPSDrRSMIILSHSGYE0riJm3VgPIAlfBYm.PPWlCTI»QCBT« tfVlM ryig8Pa 

uncnnnciiemmxcosGiwiu^ppGYBQYBKiisiaFiJiinnnr 



Hi* followliig DHA aegiMsc* Swi>a433 SSQ ID »>. 98> waa idmUf l«d la Jf. 

oigcroTCTqMiWiyBqMToaiuuwioo ia c oi T C i 



icoaacxnuuiflacTC 



JhCM3CX6)lTACCCCnXIMGMUU>ACTGQTXAMJUUSA^^ 
JUaaXOMXXMaATGaWASCCAXJkOUkAX&TlltTS^ 
TTaKtGCITAACT>iCCRCTTCUTh0OGM5I 




8«q-3434 <SBa ID (O. »9> »«■ Idautiflcd in 



The Col lowing' 
B. saplenmi 

CCCAAOCCGXJUUUTrCTGMUUrrOOCCCMWXT^^ 
OGUkAT U '.n' UC ' L - il ' i l\,LtA AACCX L\AJ *rWf C X.\X K X V rACACC»TCCTCT A CCTA 
AXACCCCATXCrCXCCCXaTJU»aUU3AC^^ 
TOOCrtMUZJkCCSMOULUATC 



iZTTCMTCliCM 



The feXlptfiag amiAO acid aeqacne* <BSQ XD KO. 333> la tb* pradlctad 
amltto acid aequexxca derived' fron tbim VSX aaijuenca of SSQ IS HO. 99 1 



Tba tolloifiag nft a«q«««» aa,-i435 <S»0 M> HO. X00> imm limnzUlmA In 



OCIMOTTGKZAJWBMATOCCTGOGIWSCTGQTXATUATTltTCTTCTOIlUkTTTC^TOCX 
AAAAXMShCnMTOSMMSlbOGAXOCATMaSkTACXXX^ 

ITOtSCTCTOCAiaTCIUVTAACTCTKr 

CXCXTTCACO 



Tb« toXXoming amino acid 
amino add saqaanea darivad 



«SBQ XD HO. 334> la tb* predicted 
tlw DRX aequenea of SSQ ZD HO. lOOi 



WO01/W750 



PCT/USO 1/07322 



PCr/US0]A7322 



ZETKI.HTrMaUt£KFI.VPICI£I.PHA0KSSPVGSPTUlCQnDFMPVEMmilH^ 

SKZIUiSLIHTGZRn.S6V6IFBDRIiyFALSltan0tTBMaiRDPWBI.TXYYUAm 

SKEMTMTT EAVILICIMJWlCSQLTfnjFH HFlJSMiElMGHTHIH 



nia Coilodng IMK 



Saq-3«36 cSBQ 10 HO. l.oa> ma I«kadtifled in 




TOXOMUMSMTMTTMUaCCMuaXTMCTtKSUUM^^ 



TAKTOaOCTnBWmSWOATIUUlTOOTTTCrCkXTMKTTTCC^^ 
UUTl 1 1 OOwnAACAATAOOCTJlCaTKraTTXTKITCATTCTAO 

The folloving aadno acid aequence <SBO 3D ITO. 335> la the predicted 
anloo add aa^eDca derived from the DKA aeguance of S8Q ID HQ. 101 1 

KITOP MCTIIJ.8rLrS0WVIIJCIJgVv yRVHSHTVRiai0S0CI*»5 S9LTIgPiriJTIQYrTIC8 Il^ 

SEinWIHZfliaiIQDICKKSRBSIlPSUJlPWFia.ITIWaCtTyQimTSM 

FLNSrPBHGHLVlBQMTVXrZL 



Tba followins tkkk 



8aq-2«i» <s*a to Mo. ioii> i^a ii^UlmA in 



TAXAAOAAXTACaurnhCKCATATCTCMnTTATnTTTAMnOTCT^ 

CI'LUUVlUCC'i'lCCXAOJUtCirrCTACTATOaATTXTC'lJt.i 'i lACCXTASCATTGTCATTC 

X(a>QACTAAATAAACKrCCTCATr»Ci a O tfi lC ACTJ«WACCACT<XCTCTTCA tf nXTW 
TQBKOIUiCTAAOCTTTTMaAAAaAOACOTCCAAACrqtQTJmnCTXTT U X nx:^ ^ 
CiUSUUmiCJUnTTCATTrTCXTCCTakTCMmrTACTAAAAaXT^ 
lUCTBAATTCCiUUUUUUaCCXCTOXlUiTCCXATGGJUUaTTqAatTTTT^ 



nTGrcKTrhTCCAjOASACXATaAaxc 




ZD MO. 337> la tlM pxtadlekad 
of 8B0 XD HO. 103i 

TOcorTKyrxxTsamrTiouiiTiaaiscQooYiuiyiaapruvuzpsuxxsi^^ 
siiQzrsiaQSiirn.PKeia.Qji8PBcspTXPS8SToitzsm^ 



The following DMA aequence 6eq-243» <SBQ ID HO. 104> waa identified in 
IT. «4Vtian«i 

TCnailTTTGAMUkTaXAAOTadATATCACrACTOCATTX^^ 



>GMUU>CML T TrqCC3U>OBT 
rKXCAAAAXACTGUAA 

The following adno acid aegueace <SBQ IS BO. 338> la the pradictad 
amino add aAguesca derived CroBi tba DKA aequanca of SSQ ID HO. 104 1 

p QT PV TCBsioniHfcSHLVHaitscCTnBttioDTiJnaormj^^ 



Tba iolWing DHK aequanca eaq-a«40 ID MO. ici> waa iintiiimA U 



Vha Cellowlag walito add i 
•adao add sa^iMBea darivf 

Hri lyiiWWi iMtt w>»MgO»iO!iaii«HW 



» <GED ZD HO. a39> tm thm pndictad 
h aogiiciiea oc sn ZD HD. lOSi 



11» 



PCr/US0UD7322 



rCT/US01J0T323 



stngcyiPRHiissiaJsrscLOKBSLTigVMaiiiCiai KBrvTTTKoexuji^rsrnjMjLBrsBKSLa' 



I 8«q>3«41 <SEQ tO MO. 10C> identiClod la 



tU follovliio VOX ■ 

TAT< 

TTTCWTTCCTTCACkOAOOXTl 
TCIU3unGa(»UUai»TTXTT3U:TCaATCXTCTOTAlWU»^ 

CWUXTACTOOO Gi lTCTCltfaTOTKXIUUW SG ri T C TC CA JUU U^ n- OaCX XTXTGATTTX 

TT3UU«a»QTC3«aTaUaTCW8*gTPU>OOCCACCAA ^ 

CTXJ art. - rOCTCCA CaUkXATCAiUtfaaTT MVU T l ' CA CI ^^ 



ABlCOIJtTQ0«3OTCIC»TM«aiCra i TfmCCTJaJMB»^ 



n« tollowiag BMlaa add ■■qumew <8SQ XO M>. S40> Is thm predicted 
ftniao acid aaquaac* tferlvsd from tbm OOl •eQuenc* of 8SQ ZD PO. lOCi 



rl ACIt»TCAO*OTTM:TaT»GfcATTTQATTT»0(nwn»I**AITAGICTOAOGCA 

CliCKTTC> UlXl * l ' lM OCIUl(JCtTCXC^lVfOaaqQCATOCCTC»J^^ 

MPOOCAMXTlta^ACOCTQACOOACACl-'IX^OCAKCATCTTGAfcfcTATTTCM iiW ' IVl ^ ^ 




Yb« fellowiag aidae add sagumea <8BD n ao- 34i> la Uw pradlctad 
aniao acsid aaqnanea darivod fz«ai U» aaquanea of 8BO XD WO. 10T> 



MMMTtLLCUGSTPlOjaCrVl 



Tba following DKA ■equsnca S*<3-34«3 SEQ ID HO. 10S> waa Identified in 
H. aapienat 



TCIUMBO C eCTC fc CTOCBO fl Cri 



TlM follovlog aaloo acid aequanea <SBQ ZD bo. 343> la the prediet«d 
anino add eequence derived frca tba GNk eequence of GBQ XD 1R>. lOSi 

najPHriisij«CTPiotv>wgiTSiiijp8nriiPwsiisaii.sET ASLrn^ 



The "following OKA aaquence Seq*3444 <SWQ ID MO. 109> ma idaatiflad Is 



a^ai 

CTQCKTQen a icx K TxaaKtaiat 



iCMMjmi.utooc T auuio 

6C>e>CTCCT*C!TTOBCT>KTCATTT LA l VA ACXXXg«^^ 

Mao<nta! » iaTiuuiawBrc>»oeiioauOT{ujtf^ 



The following emlDo acid sequence <6B0 ZD MO. 343> Is the pndlcted 
enkino acid sequence derived from the EHA aeqncnes of SBQ XD M. .30S« 



ICDGVllMiCRRVmaAXCrPPlCLSTPRSTSMCSHSBUESaRXJ 




AOTTACTGlVanaTMTt 

'TGATMCMUiaJICOCliaiRCaUl 



The following a«iao add ssquanea <nO ZD HO. a««> Is the predicted 
a«dno add sequsnoe derived fxow the Dm saqoanes of SBQ ID MO. 110 1 



The f ollowiag laa eequeace Baq-344< <S»0 ZD MO. 11I» "wkm iJainfcillafin ' 



PCTAS01/073ZZ 



I>CT/I>S01l07tt2 



If. mmpimoM* 



TCTTOCXCICiaaOOCGOCKJUICMIfinSOCCKCTCIWIAMlTCACMmTa^ 
AOCXTTOCCCOCTGAfiOCTQClGCrri LVlUAGOCROOOTWUSAGMUWUUIMUTaAQAX 

TTCCCCR 
iCTOCCCTCCCC 



The followiag aalao add aaquence <SBQ 3D HO. 345> is tbs predicted 
astiao add ssqueaes derived frca the OKA. aequence of BMQ ID BO. llli 

SBursYPSXMooROGMfVPcsoTvxsnrpi.'inrcpBvo 



I lollowiag bm aeqaeace AmQ-iM ib U6. lii». was iWilied in 



^M^KTjaWQAAXCTCCT O TAClwrQXTTTGO CT MXKaXAiU^ 
AMMTTOGAAOtmJUkXrrTOrTTTXAXJWaTCICTTOUOU^ 
ATCTOTCCTOJU3UUUkCATimntMTTTCTTrCZMUUX3kCCTCTATTOT 

ToccTCJyccJuumcrriwwnxsaTTccMccrrA 
Grr»«m:iux7rTCX3uuuu:cAcccTTOCTAOCCCTccx7GT%^ 

*<nT»C*T<TrQTCCCCIO»C*C*AXCa*CACTCMITTJtCCTAO(?^^ 



TATCTCCCITTCT 



Tte following eaiao add.sequeaee <SBQ ZD HO. 34C> is the prsdicted 
aaiao acid sequsacs derived fron ths OBX ssqueaes ot BBQ ID so. 113 1 



»ocrc cTATco ceiLXikcrr>c iutfuu3uutf a vQTTTTiLau^^ 

(/muUGCIACXAi 1 1 l-Xl'TlTJUX3hrtTTATCCCI»M3UJlAlTl'AlUkCC»T*C»TTC 
AAMSAATTCkTM 

eot»**AciccroroocAcrrATA«3usrrrr*BOT 
»»«ao»ACTriiTCMccccc*TcrnwTccr^ 

TTCC»»TCTCTOXT»AJ«ITOrro*A»OOJn5kCCMTMOTCTCrC» 



C»XaTaCCkCCTMtCTATXnTTC3Um9kOraM20CACCk.TA 



M Cellewing saino add ■ 
dso add seguanes darlvsd'fron the i 



. 34T» Is tta* pradietsd 
laae* of 8S0 ID »0. 113i 



The fellewiag sm, sequenea 8eq-3«49 <fiBO ZD HO. 114> waa idsatified in 
a. supisMsi 



OUBCJUICACROfEh 



Ti wj a c cTTq ch TCTgTQTqr 



I <8S0 XD TO. 3«i> Is the pxsdietsd 
the na aaquaBce of SBQ ZD BO. 114i 



PIPFSEGIEXMTXKSPCIKSPOmnTLXltEniQmmD 

SSRGl 
SVC 



^•i49e «SBQ ZD ao. 115> was iiWiliad la 



The f oilowlag Btk 
IT. s^iensi 

' 1 1 XUi ' i AfT > >TM T3UUUU/im'U i'C.t!AXOOT CC» 0*C» T lWiCfcTlJIfc>e>CrX>CK>XTT 
CTOTOSGATOGtTGOTGXTOTCXXTACCXJUlXJUUUXrrnCCMaG^ 

QCAcamu u uuwaTJijuuaATciOTauKaut ^^ 



SXaWtTTTMVTC 



nratTTXhiuactchcik 



I add sequence «8B0 XO DO. 34»> Is the pirsdicted 
t derived fraa ths Oth segssMCS eC SBQ ZD DO. 115» 



raxK 

The followiag DMA ssqusaes Osq-34Sl <SEQ ZD HO. iic» was Idsactcisd la 



The followiag ad no add soqnsaos <BBO XD ao. 390> is tte pxsdietsd 
saiao add" ssqssnce dsrivsd tragi the EBA segBsaee et 8«Q ZD BO. lUi 



FCT/US0IA7332 



PCT/USO 1/07372 



CEKBmnSPKVS 



rbm telloviog mIbo add Mquraea <EgO ZD so. 2S1> Is tb* pndlet*a 
uino «eid Bsqueaca derl-v«d Cran Um OOi ■•qimc* of 8BQ ZD so. 1X7 1 

3kP1tCW>5V8VCXIUJKASRTCIiO£HHI Vm.It1irLOOHVaaQCLTgH VCPMWAVSIJ^ 



Tiu following DUA aMivnuic* 8«i-2«S3 SSO ID BO. 11S> was id«ntl<l*d in 

ATCTCi U ' iWim Tgfg mi i i l Al ' lTlT^M\J UU>OCn>ATtfc*TCTTgOOCXW3G*OCT3tA 
MUOmMUkTCTkCAU WIVIAOMI'UC H'10CMA/£A1'C3' JTOOATTOUUkXIlCIC f 1 G 1' 1 

CTC MUiAiujiCiAi a>Tcitcc>CTCTOiuuuuaq a - f xiiua : 



Tlis folXewliig awlao seid ssqosacs <8S0 XD SO. 353> Is felw pxsdletvd 
smlno seld ssqusnes darlvsd fron fcbs DBX ssqassc* cf 8BQ ID SD. llSt 



7b loUcwiag DMA i 



i's«^«if4 <^ ID HO. is»» WM i^tlfiWa ia" 




«SBD ZD SO. 353> Is tlw gndletttd 
Om MQttSOes e£ «8Q ZD MO. UPt 

TnicaincMnpseBvuzznsAsxxiiif UNKUAvnMiiiiiuBiTQNiw TPQFxonissncv 

ULLZYaiXSTXtS] 
Ths tolloirtiig BMA 



Bsq-i«S4 «S10 ID m6. i&A> wss idntiiia in" 



X i- ' i i iOLl A ICCJ tfiWUfc 'm CX IVATOTO Q AAOA On ^ 




ItM tollowiag salao sdd M«twoc« cSBQ ZO MO. a54> ia fcb« prsdietad 
•adne add ■•Qiwaes terlv^ fron tta* EMX mqqmics of 8>0 ZD so. UOt 

TlXSIiaiTi *WroJ T R 30rrlOSIjWtDICCiaxrSWR3ATlll(ASSTQGIUJT<n<rLSS S H MI J CB T 
l^PCSWTTTlJOVGlJlSAPTCiaSECSTVBAJURKrvSPlIOTniSrfCTTSKV^^ 



Tits iolioving DMA ••<iuenca 8«q-345< <8BQ lO UtO. i2i* wss ideatiCled In 



(nCAatnaWSACIO a TO O ACTTlUUtTTaU U ' i I T riA AAOOCWCATqaO Ai ' l T lVlA TOg 




acwaajgjgaBHCZl.lMJLT MDWMgVMZlJTlJJII3ra rTEMJirM ^ 

voxosTXCBKarsr 



'Til* following OKA ssquenc* 8«q-2<S7 <6EQ ID MO. 133> wss identified io 
B. sspiensi 



acuaacxMa«CACTOC3t0TX»ocMAncMBi 



OAIGCCMICCACTOCCCMS 



GAAOGCAOTCxaTcxaTCimxauxs^AiTCRrraotiTau 

OTAAAAUaCACKnTATTOTCMCTGAaMAAAAAATl 
AAAATAAOArrTrACXAATOCAMUSOUUtGOCCTAMbQAJtGT^^ 

TAOWaAAATOAAAi UC T'i' Om ' C T mG CCC 

Tbs felZowtng smino sold ssqusncs <SBQ ID ao. 256 > Is tb« prsdictsd 
oaano seid sogownes derived froM tbs aOA ssq>»«iM» of sap lO BO. laai 



WO0iyM750 



PCT/USO 1/07323 



PCT/USO 1/07322 



6HapsrHrcKPRCiLTP3TrrPiJ.viJEEPTGiJtPHrrT WivcisKriiTfRHLPrsr^ 

DXJUiUlCUaAPlSIA)ABS(X:VRrU41.VCXBVUV^^ 



The tollotrlng DMA •sqjMacs 8«q-3«S8 cSBQ ZD HO. 123 > was idsntiflsd la 



The following DSA s«<iu«nc* Seq-34 59 <SBO ID BO. 13 4 > wss idestified in 

TATAi iij^i'l'I'lAiV'A'A 



iTot o oaii C Tt cA iei A 



OAAgrOAAQXCTTTAOXIM MqCX CIflto mJlttl^ 

ATCCA Al T ' J ' U ' fCA TAOCIjmCTAAOQQACCWqOOCAAOrTACTC 

The following smiao sold ssqusncs <8B0 ID BO, 256> Is tlu predict sd 
■mlno add ss^anca dsrivsd fron ths DRA ssgusncs of BSQ ID BO. 134 1 



DKMrri Ktf T* » C »gICB 8n i Bni <flOVT 

Ths iolloifing Tdk ssqusaos ^sq-i4*6 <8g6 ID h6. iii> ws iJsatHlod i» 




00AAIAAATgCIALi'ICiCCAT01^X!iw«<iiL.iVfcTAAlll'UlLi^»C'Wg»CACT0TI f 

cTA(Dwo< » TooroTGOT A aumaQ<auwiuaooACTTTcai^^ 



IA|4AAKICA UULTftJ»A CTTT CA < ii ' rCLA C A A00 C 

Thtt fellewlag SMiao add sequence <StSQ ZD BD. 359> ia tin 
soiBO sdd soquesce darlTsd fxm tbe tntA se<)uenc« of SSQ 

XArBIIJtSS8MItfZTBUITI<CUt]KI<T6HI^CFIJCZVVFIiVlSLV8S0Il<'VXTTBKSXBOT7113Al)3I?V7RIj 
HHBNliUaDIJSLZZCWBBCrRVVWTSQBHaurSHIBVOlPSHTJPSI^^ 

yraceuJXBBCimaTTHnxrTBTviFFKBBPCTTssTO 




[AOMAOSAATrTTCCACi 



rTTAATCTAXMTTATOIAA'knXWn 



the predicted 

XD BO. 125 1 



TAATCTOqACTTOOAATTOCATCfclACfcaAOCK X AAOTtr^ 

qrqiAA C T UU JUcit ic ioMut cTta wOTATTcrrcAOCci^^ 

t V r U ' fCTri ' iA MAAOTaACXOriJlCTOCT Xri ' lUIUU ACaiTOOCTATT^^ 
Ayc3TqA0ffCAOtCTCi U. ' i ' i^»C I *<Ji^riCf r x^ '< X» CA U ' ri l ' lUUU CC M-i 10 i mLiU C 

oc^moA^^ 



Thtt followias aadno sdd sogusi 
sMine sdd ssqusace ded-vod fzi 



W <8BQ ZO HO. aSO> is ths predicted 
I ths BHA sequenea of ZD HO. 13Si 



<aiJjruiLVGALIUQ>CIlCLDgVM3<aPLT»HaABCmjHtWMZ 
cT.peri/n.T.sHniMryTjnwi.riaTPnia.TgAOcaKlBBL C Q II VSBt«J^^ 
AOLAlSPrn YBAVU aiKALLClPCVYrWHCCI UtEIW iCFCSB K HMOMAIP — 



Ths {oUowing DBA sequence Saq-a4^ik <8IO ktt to. lil!»> was idsn^liisd In 



OOOTATTCTOOCTAl _ 

CAgA»gACAAIAA g »AAl>3 




<8S0 ID BO. 3<l> is tte pndictsd 
i ssgnsnes of BSD ZD W. »7t 

VAlUPAFLOP8TSSSPG81B0RSIXrUSIKVKQI>ZLMBBnUBL 



FCT/US01/l>73n 



rCTrUSPJ/07322 



Tba followiag I 




Hm fellawiaa aalBo »eid Mqume* <SBQ id HO. 3C2> im tfaa pdr*dlct«d 
Mdno add ■aquum daxivad Craoi tha aaquanca et SBQ 2S HO. izii 



I 8aq-34S4 <SBQ ZO HO. 12»» m id«ntlilaJ~Ia~ 




CfcCCUa'ltiIAIOCAA>OT3UatflCltrCTCTtaoU>OClUt^^ 

T a ocTO OC Tqoo o TT O iaoiuuaoitocitacciUM 



aWRSLTT>»Syi£PUS39tVI]QI£DGVMIUM3tRVWHHMGrPPK^ 

AVOSnJPMSSlAMQQSliCRHTBSKQErRPHLSEDHVBVHlAGOT 



Tlia following USA ««quttactt S*q-a«CS <BBQ ID KO. iaO> waa identified in 
jr. aaplanai 



OGittTTTU C CI iqr TT I> aUU U UUMlUUUU I TTTATriTOAAJUUUk> 

OGMKnsusakiCACMi 
TT]UUiTGACTeccciAaTGauaoaMLAArraAaMu»GC^^ 

MJGKGCACitJUCrl ICATTGACT'CTl iOOUTl^nCCariTUCVAOtTIMUXLtXrriUXTA 
AXauCjaoa^TCTTaAClWGTGTTOaMTCTTCKejUUkT^ 



Tha followins amine acid aequeAce <S^ ZD HO. 3S4> ia the pradictad 
amino acid aaqaance derived trcm tba Dm aaguanca of BSQ ID no. i30t 

SSLORirrPSGQSKFNDTTVSSnCQSDVEVnJTIVIUlRQGIINTTX]^^ 



Tba following DMA aequenca 8a^-34<C <SBQ ID WO. 131> 



> idantliled IH~ 



j>e m erocTqTCTOocroc>CTOoi 



aOCTTam»TCCCUaGTXCCTOTOaXTGCTQATCAOaTAC^^ 

cmKZMXSkCATGACiaTaUXXZAaMWCACOT^ 

CCCCOQXTOAOOTCGOTG&CACTOAT 

Tba following aaino acid aequeoce <5S0 ID HO. 2fi5> ia cha predicted 
a min o acid 8«qoence derived from tba EtSiX aequcsce of SBQ XD HO. llli 

ISVTDX.I6GiaiZP 



Tba follewlug nuk a< 

AOxamcMicraaoc 



iaq-^«« Mfl. ii^a> aaa tJai.mieJ Aa 




Tba followiag amino acid aaquence <SSQ ZD HO. 2€S> ia the pzadlcted 
amino acid aaquenca derived frtm the OZM. eequenc* of SBQ ID BO. XlSi 

rTviiivcscTCEVKsreixsNsyvpinrsKn>xrm*EKNMi>rsspASuaaisHT3i^^ 

SAVSCFW0rRPYIJ.TSI.SFPYKD3CirSn»FTrLMSPrPrCDP Gl SCTLtTnLPOriTICVTgnJJTK I. 
RTCLSSKS68rFTSVIt7I>SWPI^rCFHSCQUI>SUn:>FSCm 



The following Dliir 



>q-a46e cSBO ID MO. 133 > 



( Idanbif iad in 



PCTAISei/07322 



WO01/iC750 



TIMKCMOX T ATOCTTWTCl^T CJ tBCAAOCAATTtnq^^ 

CCTaCCTOOCAKUTl'Cl.TfACTGACrcaOTOeeCATOa j lAl lA l ltJO QOHCT qO TCXOB 

lATOCCCTCTTTOCCTCATACTIAaAaAATTCaUSTTCCMauUiaAAAeCiyaO^ 

T%TAAaCCXTJaTkTTTGCkTJU3ACCA0nT»OaATCAJU3CUUaTOTA£X^^ 

LACCKSGACATTTTJUieMST 
LTT3 W. ' im i nVJ UL'l > C AgfcAATgJlT»QT>TqjuaTCTA 



The fcOiiwiag aniao add MiiDcaee <SBQ ID NO. 2$7> ia lha pndctad a 
&e DMA Mqucaec of SEQ ID NO. 133: 

fTsija«mrsvputcBTiisvainvMTADpiaj.ujccPAcia6SiiLvrovu)nga^ 

FAllJJEI«F8KyEMCIIAXVTSrQP«ja.SB6TSLMSVSHVI.S0nAEUI(BXXC^^ 

njnaaux»a£TPsviocauQi.y]U(syssain« 



oraooQcnuMcnrn 



A^BtmXACGaOCrqMSiAAOAaiCT W TCT AC TTT GC T a* ^ 
CCT<ai ;OL Tt K TOXCOOCCATC3iOC*OCCAOO 0 CTCT^ Ct-TCT 

itjccf A J wiiMvru MjTarcAcaioccchaGCJ ux 

gaaCLTW.TC.TXaaKCACT CWrC T CV T UA T(UUU3KCTTI ^ 
CI TCrO CA OCAAOT l^.llV5J UUl^IqUlTgAAffl^TCOSTOC^tO>OOOTOO 
AgAWXn^CCAOOCCQCCCTt M C A TqOO Ot mrrrAACCOOCT 



GQMOoocAoccatfat caoci ' O ' flo 

TOTTCCTCAIt 
TOCTTQAOCC 

jcrcTccT CCi rooBT J m 

TUUGCkOCCOOMOIkaC 



C'ftXIAACmy 
ACOOTOOGCKOCAATQASATe 



<SBQroNa26«>b 
dM DMA Mqaeaea of SEQ ID Ha 134: 

ltl»0fni»SBqTVH8MilfYSMaTVHTA YLTI.8BlJailTCLCain0(aailV^^ 



EXAMPUE 2: CLCWONG OF nGPCR-x 

cDNA« may be seqaenced directly using an AB1377 oi ABD73A 1 
based nqneoeer (Peridn Efana/A|:plied Biosystenu Drvisioii, PE/ABD. Foster City. CA) 
and the ABI PRISM Ready Dyo-Deoxy Tenmnator kit with Taq FS pc jy ineCT ae . Each 
ABI cycle sequendiis teaetion eontaiiB alwiit O^C of pliimid QrdMeqaeneiiig 
is perfbnned ustng as midil ^f^ m rt fi rnttftn at 9trc fBs 1 ixdi^ fidowod by SO cydsK 98*C 
fbr 30 sec, aimcaUng at 50^ fiv 30 see, and cotteasion at 60% te 4 nda. Ten 
(ycksandtiiaesaitcontroDedbyaPeikm^Efaner9600dKnBocyclet. 
m pmified osisg Centriflex gel filiratian (Advanced Genetic Technologies Coip.» 
Gaidie nbu i g , MD). Each reaction product is loaded ty pipette onto the cohnrav which is 
flxa centriAiged in a swinging bucket ceotii&ge (SorvaQ model RT600QB table top 
cectxifbge) at 1500 x g for 4 min at room tempentme. CohmuKporified samples are dried 
under vacuinn in about 40 mxnaadtiwii dissolved in S|il ofa DMA loading Bohttian(83K 
deknizad fnmamide^ 83 mtA EDTA. and l.ti mg/ml Bine Dextran). Ibe samples ase 
then heated to 90*C fis three min and loaded tnto die gel sample -wells fix seqoence 
anA^ysil by flio ABI377 sequencer. Su|ueiica aoaljnis is perfiinited bjr itiQXictins 
ABI373A files into the Sequencher program (Gene Codes, Am Aibor. Ml). Generally, 
se q juc nce leads ot 700 bp are o b ta ine d. Potential se<|O e ncing emts ate ndniniized by 

anas osing primers et different locatioos ontil aB sequencing ambiguities are removed. 

To isolate a cDNA clone eocodmg fldl lengOi nGPCR, a DKA ftagment 
ctnresponding to a nucleotide sequence selected fiom die group consistiDg of SBQ ID 
NO:t to SEQ CD KO:134, or a partioo tbeieo( can be osed as a probe fis hybridization 
aenemng of a phage cDNA Sbmy. The DNA ftagmfait ii amplified bythapolymemse 
cham reaction (PGR) medwd. Hie PGR leaetion u i ixt nia of SOfil o owt a ini po^ymenae 
mixton (0.2niM dNTPs. Ix PGR BnSei and 0.75m] Expand Hi|^ Fidelity Pt^jrmenue 
(Roche Biodiemtca1s)X l|tg of 3206491 idastnid, and SOpmoles of finwaid primer and 
Sppntdes of levcisa primes. Tbo primers sie pnfeiably 10 to 25 ondeofdea fat tffm^h and 
an detemnned by pncedntea well known to fliose sidlled in ttis art. ^"'j'^fi^"*inf is 
peifiinned in as ^i^Aed Bibiyttuut FE2400 thf f iiwwycler, osiug tfte fmowing progiauu 



II 



9S*C for 15 teooiidi, S2% fiir 30 teeiniite n>d 72^:: for 90 secoiids; rtpea^ 

Ths rotplififtd pfodoct is i cj m> ted ftcnn dw plas m id by agarose gel electtaplioRsiSt and 

pmffiBJ by Qtsqudck gd sxtnction kit (QfatoiX 

A bnibda |>h«ge libcuy cantdang cDHAf clo^ 
b pined wlftE. ee» XL-1 blnebos^ on IS cm LB«g8t ^tei «ts denial of S0.DOO pfb 
per plate, and gnmn owemiilit at 37%; plated as de«cribed by Sambfooker a/^mpra). 

2 mimitEs in dcoatzntioD aohxtiOD (OJ MMaOH, U M NaCl). raiatuzed tu 5 nunirtea in 
icoatantion sotntian 0 M Tna pH 7^, MNaCI). and washed bneily m 2xSSC (2€k 
SSC: 3 MNaCl, 03 M N^citiBts). Filter membnnes are dried and incTibated at tXfC tat 
120iniintte3tocTOCTtiiiktlieiJttgeEMAtofbemmTinin^ 

Tbs inembiattes an lybridtzed viiQi a DNA probe prepared aa described above. A 
DKA fiagment (25ng) is labeled wilfa o-^-dCTP (NEN) using Redqaime xasdom 
piiniing (Aneisbani PhwHiaria Biotwcftj^ aoconKog to fto nuuuiiactiii&i'ii instxnctions. 
Labrind SNA is ae p a iale d fiosn um nmiipnnitiid wicleo tides by S200 spin cobinins 
(Ancnham Phaimacia KoteclO^ deii a t ui ed at 9 j*C tot 5 nmnites and kept on ice. The 
0NA-ooiitaiDing nwOTtwanea (above) aze pio4Q^briiBxed in SDoil Bxprecallyl) (CSontocl^ 
Bcdutfam at 68% Ibr 90 nuQntea. Sn baequeaHy, flw labded DNA pmbo is added to Ite 
tpfaidga tion solntiafl^ and die p w iic is left to iQ^budue to flw nsBibianes at 68^C tot 70 
miniitra, The membnne* are washed five tnnea ia 2x SSC^ O.IH SDS at 42*C for 5 
mxmites each, and fiznlly washed 30 miimtes ID O.USSQ 0.2% SDS. Rhen aze exposed 
to Kodak XAR fifan (Eastman Kodak Comptayt Rochester. N.Y.. USA) wifli an 
intensiiymg screen at -80% fin 16 boors. One positive cokny istsolatod from tiw plates, 
and ro-plated wiflt about 1000 pfb on a 15 cm LB platB. Plating plaqne lift to filters and 
lo^iridncalioa are pei fe n i ie d as deaciibed above. About fiw poollira pbaga plaqoes are 



cZ»U 
by In vivo 
with fbe Eacision 



(18) li 



caltming XL-l Una eells co-h&cted with flte isdated phages and 
as desc ri bed by the mann&etnicT ^tratBgene). XL^doe 
am idated on 13 pbtts and grown at 37*C tat 16 bants, 
are repbted on LB plates and gnmna. One oohniy fiom each 



pl^fif is fftriffkiBt onto a nylon fOtcx in ao ocdend anxyp and fho filter is plsB ftd on aI3 
plate to raise die coloaies. The fito fa then lytridrwndwilh a labeled probe as described 
abovB. About flaee poritive colooiei aw sel e cte d and yowu xtp in LB rnftdiun i. Ptasmid 
DNA is isolated ftora Ae flnce ckoes by (^«gBB lifidi Xh (QiagnO according to the 
. tbo rira of fte insert is deteiiiiiiif 4l by d 
IS Nod and SsH, wUeh estdlidies an inwrt size. Ti» « 
of (he eotiie insert is detennhied by automated argnmring on botili strands of (be pla sntds , 

EXAMPLE 3: SUBCIX>NING OP THE CODING REGION OF oGPCR-X VIA 
10 PCR 

Additional cxpciiiiWJits nay be conducted to stftcloDS iSbc coding regton of 
nGPCR and place flic isolated coding repon into a osefol vector. Two additional PCR 
primen are designed based CD the coding repoc of nGPCR, ooiTeq)onding to etflier end. 
To prated againit cocomcleo^^lic attaA during snbaeQneBt c9Qiosim to eiizyiBCS.a.^ Ta^ 

15 



PGR is perfbraed in a SO|d (cacdon ointaidsg 34}d HjO. S pi lOX TT bBfEbr (140 
mM ammomoxn snlfate^ 0.1H gelatin, 0.6 M Tris4ridno. pH S.4), Sfd ISmM MgS04. 2|il 
. dNTP tnixtnre (dGTP, dATP, dTTP. and dCTP, esdi at 10 mM). 3)d genomic phage DNA 
20 (0.2SMg/H0> OJ|il Primer 1 OitgfV^ ^^V^ Primer 2 (Ipg/fil). OAyd Hi^ Fidelity Taq 
polymense (Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94% 
fat 2 minute^ followed by 23 cycles at 94"^ for 30 seconds, 55% for 30 seconds, and 
72% for 13 niTimtcs. 

Ths contents fiom die PCR reaction are loaded onto a 2% agarose gel and 
2$ fractionated. The DNA band of ejqpected ci» is excised from the gel, placed in a 
CcnEhite Agarose qiin colnnm (Scqpelco) and tpm for 10 miantes at maximinn qieed in a 
micinftigB. The etnted DNA is prac^ritated viUh edisuol and resus p cpded in 6pl HtO fat 



6|d of CffCR CNA. ltd lOX Ugatiaa bnfibr. 2|i] pClt2.1 QSogfA InTfUogen^ «ad Ifil T4 
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DNA Ugase (Invitrogen). The reaction mixture is ioctdiated ovemigifat at l^C and tte 
reaction is (ben stopped by heating at 6S*C for 10 mmntes. TwomicrolitBrsof theligatioD 
reoctianarB transfonned into One Shot ceOs Qnvitrogen) and plated onto ainphtniin plates. 

Sml cnllnfe of LB m ed hu a. Plasmid DMA is puzified nsing flte.ODDcert Ba|dd Plasmid 
MiiHjiiBp ^fstem (fflbooBRL) and leQucooed. FoOowing coiiflfniatMii of ttv se^ioenee^ a 
SO nUcolttneof LBroedimnisiiiocnlated wifhfliBtransfomiedOpe Shot cells, coltored. 
and pncessed oaog a Qi^en Pbsnnd Kfidi Kit to yidd pnifiedpCR-G^CR. 
nGPCR-74 

PCR was performed in a SO )J reaction osii^ con^xmenti (bat come wifo 
PLATINUM* i5& DNA Polyroerase (OibcoBRL) cootaining 30 J jJ HiO, 5 »il lOX Pfic 
Amplification buffer, S pi lOX Enhancer solution. 1 .5 )J SOmM MgSV 2 (il 10 xnM 
d^rrP. S \a hnman genomic DNA (OJng/pIKOontech). 03 pi of LW1591 (SEQ ID NO: 
3X1 MfV^ 0-3 f1 of LW1592 (SBQ ID NO: 4) (1 jig^Ml), 0.4 fU PLATTNUM^iJi DNA 
Polymerase (2.5 U/pl). The PCR reaction was perfomed in a Robocycler Oradieat 96 
(Stratagene) staitiDg with 1 cycle of 94% for 5 min followed by 30 cycles at 94% for 30 
seo. 55% for 2 min. 68% for 3 min. Following the final cycK 0.5 of AmpIiTaq DKA 
Polymerase (5 U^il) was added and foe tifoe wasinoabated Bt72% for 5 min. The PCR 
I loaded onto a 1 .2% aguose gd. The DNA bend was ejKised finn foe gel. 



s peed in a niiswicntnfiigeL The elsted £MA was BOH pRcifstated sod tasn^iended in 
121 fiv ligifiioiL The forward ptiiuei iBQUcuce wass 

LW1591: GATCAAOCTIOGATQAACCAQACrriQAATAOC (SEQ ID 
NO:272) and (he revene PCRpsimei waa: 

LW1592: OATCCTOCJAGCTCAAGCCXXXATCrcATTOO (SEQ ID NO: 273) 
Tlie Ugatioo reaction used solutions fiom foe TOPO TA Qomog Kit (Invitrogen) which 
consisted of4)il PCR product DNA and 1 pi pCRII-TOPO vector (hat was inenbatBd for 5 
jninntes at room tmipfcra t ur e. To foe ligation reaetioB one microljter of 6X TOPO Cloning 
Stop Sohitioo was added (hen foe rcadioo was placed on ice. Two microliters of foe 
ligation leaction was transfoimed in One-Shot TOPIO cells ( lim tro gen ). and placed on ice 
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for30mimites. The cells were heat>d)ocked for 30 seconds at 42%, {daced on ice for two 
minutes, 250 pi of SOC was added, foen tncobated at 37% wifo didring for one to 
then idated Qntpanrioillinidates. A aini^ootoy containing an inae^ 
inOCTilstP a 5 ip I r"^*™ * fff ^-^^ ipiiiimii PhanddEMAwasporifiedtiaingaCanoertltapid 
Plasmid Kfinipr^ System (G9>coBRL) and then se q nga cc xi. 

11w l»<A snbckoDd into pCIUI'TOPO was caqpienced osiqg the ABI FRSM 
310 Genebe Analyw CPB.^)lfiedffiogyEletna) iridch nsea adnnoed cain^ 
decttaphotesfs tecMogy and foe Am PRISM™ Big^™ Tenniaato 
Seqnendng Ready Rsacdon Kit. Eadi cyde-acqnencmg reaction contained 6 |i of EbO. 8 
^]ofBi|pyeTetininatoriiiix,5plniiin-pr^DNA(0.I p0^pl),and 1 pi primer ft5 ng^ 
and was pegdbtmed in a Peddn-Ebner 9600 tfaermocycler wifo 25 cycles of 96"C for 10 
see. Sb% for 10 sec, and 60% for 4 nm. Hw product was potified ssiag a Centriilex™ 
gel fiUtration cartridge, dried mdervacmsn. then iSssolved in 16 pi of Template 
Suppression Reagent (FB A]^ilied Bjo^stems). The aamplei wen heated at 95% for 5 
rain foea placed in foe 310 Genetic Analym. 

EXAMPLE 4: HYBBIDIZAHONANALYSIS TO DKMCWSTRATE nGPCR-X 



Hie expieaskm of naK3t.'X id naiamaTj, sedi as foe la^ may be invesfigated by 

bi sItM faybridizatioa histoch emit t i y. To invesdgate expression in dw btain. ibr example, 
coronal and sagittal rat brain oyosectians (21^ thick) are prqMred using a Reichert-Jung 
oyostst Individxul aections are foaw-^noontBd onto rilaimrd, n acl c a so -free slides (CEL 
Associates. Inc., Houston. TX), and stored at -80% Sections are processed starting wifo 
post-fixation in cold 4H panfosmaldefayde. rinsed in cold p hostAat O'buCqed saline 
(PB5X acetylated nsing acetto anliydride in triefoa n o l a n npe boffor. and delQ^ted 
fopoo^ a series of alcdiol washes in 70K. 95H. and lOON alcohol at room temperatiue. 
Sobseqiienfly. aeodnni aie dd^ddsted in dduiufoun* followed by itbyJulIao HuOUgJi 
SQccessxve csqKwne to 100% and 95S alcoSul at loom temperatsm. Microscope elides 
rmtfiAihjg proccased qyoaec&>ns sre aflowed to air diy prior to tpfbridization. Ofoer 
Hw*** nay be asnyed in a aimnar flibhML 
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A nCiKat-XHpedfie probe fi geacnted nnm PCR. FoDowingPCItiiiqilificatiaii, 
die fiBgrnsnt is dtgestBd witih iqfaictum aBymet «nd doned islo piBlnnci^ n clewed 
wift Hw miB enq^nM. For prodocdai of • prabo ^ifx ific fbc dn leDse stmid of 
nGPCR^u oGPCR-x done in jBhaemfA U b Ka ei i ia ed widt a csitible restrietian 
S enzyme, Tdtich pnmdes « cobstnte for labeled ran-Qfftnmcxipts cRNA riboprobes) 
usiitg die vector-boxoe 77 pnnwter tnd co nim e Jci alTy avalablo T7 KHA polymense. A 
piobe specific for die entisaise ctzand of nGPCR-x b also lesdily prqand using die 
oGPC3l>x clone ia p B hKacrip t D by cleaving die Tccombijunl plasmid widi a suitable 

ID cRNA tanscripts ostng fbs T3 promoter and cognate polyinenss. The riboprobea aie 
labded widi ["S}-UIP to yield • qiecific activitjr of about 0.40 x 10* epm^nool for 
anti sc n se xiboiBOba and abont 0.6S x 10^ cpntfpnMA to* ami o- tia nd dboprobes. Eacb 
iSioprabe is robw ^Qoul^f ilrnatiircd and ad ded {2 pnoVknQ to biylindization lufEex v4ndi 
eontuBfld 50K ftmimrid^ lOK deadisiv 03 M NaCL 10 mM "nis (pH 8.0). 1 mM 

IS EDTAt UC DcDbaidt'c Scdnbai^ and 10 ntM JtdtlodgBitoL Minoai opu tH**^ ccmtainng 
i B<I B ii a fn l bzain ciyuaoudoni an iii dep e n dHit^ flxposed to 4i|d of hj^fa ri diza ti on solution 
per iUde and sOanized com- dqv an placed over die Mctkas bctqg expoaed to 
hytiridization sabitioa. Sectiooa are tncnbated ovenigbt (15-18 honn) at S2'C to allow 
byfandization to occqt. Etpsvalent cciiea of ciyosections an fTT|*fnn1 to sense or "'*'t*''** 

30 nGPCR-z-apocifio cRKA rib u p iob e a . 

Following die liytnidization period. coverslq» aie washed off the slides m IX 
SSC. followed by SNsae A treatment involving the exposoie of slides to 20 (ig/U RNase 
A in a bofBsr contalnhn IQmM TdsfiQ OiH 7.4% 0.SM EDTA. and OSM HaQ for 45 
WBaa at 37*C The cryoaeetions are dien subj ected to fltree faigb-«tringency washes in 

23 0.1 XSSCat52*Clbr20inBBaleaeRch. FtdlowingdieacriMofwadMi^at^^ 

dehydrated Iqr Maiaw ulin e expoano to 70K» 95%^ and lOOK "mnontTim soetate ia 
sleolioU fbDowed by tax diyfaig and eoqiosnre to Kodak KoMmjC*^ MR-1 film. Afiar 13 
days of caposme, die fifan is developed. Based on diese lesaltB. dides oontainins tissue 
&at hyfaiidizBd, as shown hy Gba autoiadiognnia; are ooated widi Kodak mtelear 

30 ttack emolsion cod die elides aze stored in die dadc fat 32 days. The slidea are thsD 
developed and counterstained widi hematon^Un. finnlsioo^oated aeedoDs are analyzed 
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maoKCfiBtiSfy to dfitBrnriTw die specificity of labeling. The signal b detmnined to be 
Spedfic if antntadiefiraplac giaina (generated by antigam prnhe hytiAt^ T^ity m) m a^nnfy 
assoc iat ed with czttyi violatD^tained cdlbodiesL ArtondiogEsphie pains iband betweeo 

cell lioiiSeB mJtcMlM Tin»fc^ig«ifii» Kiiwtw^ e>if#m. 

As discaswd above» it » well known dist GPOts sie ^^ j p-T f T-i ! in ma^ diffirait 
tissues and region^ indndiqg in ftb brain. Bqsession of nOPCKHx in fiw brain provides 
an indication that modnlators of nGFCR-x activity have uSSfy for treatinf nenrologicd 
disorders, ioctnding bot not limited to, mentd disarder, a£&ctive disonfei^ ADHXVAOD 
(te., Atteotioa Defidt-Hypara cti v i y Dtsoidex/AttEntioa De£cit Disoider), and neural 
disordm such as Ahbdmer'a disease, Paxldsson's disease, migraine, and senile dementia. 
Some other diseases for wiach modolatoxs of nGPdt-x may have otility tnclode 
depression, anxiety, Inpolar disease, epilepsy, neuritis, newasdieoia. ne:uiopadiy. neoroscs, 
and the like. Use of nGFCR-x modwlstors, including nGPCIl-x ligands and aatHiGPCR-x 

es n intended as n aapea of tbe 



SXAMFUC 5: TISSUE EXPRESSION PltOiriLING 

Tissue specific expression of uC?CIU74 was deteeted vsins a FCR-faased meOiod. 
Tissue qiecifie faq w rssio o of cDNAs eneoAng oGPCR-x may be ••^"^^nuk^ wrifi g 



A PCR-based system (RapidScan'™ Gene Expnasiott Panel. OriGene 
Technologies, Rodcville. MD) may be used to geseiate a comprdKnsive e^^nession 
profile of the putative nGPCR-x in htrm»Ti tissue, and in faunan btain regions. The 
RapidScan Es^nession Pand is oompiised of first-strand cDNAs fiom varioos human 
tissaes sad bnin legians dial ate serial^ ddated over a 4-k^ range and arrayed into a 
mutd-wdl PCR plats. Hmnaa tissaes in tbe array may inohide: hxaia, heart, kidney, 
^lea^ Ihrar. oolo^ bm^ aaal] ii 
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E xpression ttfaGPCR-x in.vadaas tissnes is d 
based on dw avaibblB seqnenoe of die receptor dist win prnoe fte ^ynfliesis of a 
ptedetennlned dxe fbignxnt m die presence of (he appnfniatB cDNA. 

. POl b peifbiined in a SO|d itaction eoDtaioing 34|d IV>. S|d lOX TT buffer 
niManmiomumsoHBts.0.1Kgdadii.0.6M1»s«kbie,pHS.4XSpt ISmMMgSQ*, 2|il 
dNTP mfactnre (dOTP, dATP, dTTP. and dCTP, eadi at IQmM), 03|i] fbrwaid primer 
(WmO. 03tU revCTse primer (Wjil), OApl High Fidelity Taq polymerase ^oehrmger 
Mannheim). The PCR teaction mixture is edited to each well of die PCR plate. The plate 
is placed in a MJ Researoh PICIOO (hermocycler. aod is dien exposed to die foQowing 
: Pte-soak 94*C foi 3 min; denaturatian at 94*C for 30 seconds; 
r S7*C for A5 seconds; exteoson 72*0 for 2 minates: fiir 3S cycles. 
PCR piodQCtioni are dien siparsted and analyzed Iv ekctiopboiests on a 1.2% sgasose 

gd St aii iw l i^-ft aHmliiim ^iiiiiinil« 

The 44Qg dihilioa nags of cDNA dqionlBd co die plate ensores diat die 
amplification leaetian is wiSdn die Ifaxar range and. hence, fhciliiates semi-qoantitBttvB 
determination of rdative mRNA i 



detection of cxpi w s iioM widiin beam legtans, die same primer set was used with die 
VlMfU Sean™ Pand (OtiGcae Technologies, Rockville. MD). Hus pand 
I send dihitions over a 2 log isi^ of first stnnd cDNA fiom the fidlowing bnin 
legkns tmytd in a 96 weO fb i w ia t : frontal lobe^ t a in p oial lobe^ cerebeThm^ 



Primers were syndiestzed by Genoeys Corp., The Woodland^ IX. PCR reeelions 
were assembled using be componraits of tbe Expand Hi-Fi PCR System™ (Roche 
Molecular Biochemieala, hxtianapolia, IN). 

ForaGPCR-74, d>« above procedure was followed. Multiple Choice"* first strand 
cDNAs (OtiOena Tedmokiffes. RocfcviUe, MD) fiom 12 famnan tissues were serially 
era34ogiai«saadati«ycdintoanndd4vdlPCRplate. Thia arr^ was oaed to 
I romprBhWHi ve czpicssiaa profile of die pntatlve GPCR fin fanman tissues. 
Human tissaes arrayed inctodo: brain, heart, kidney, peiqiberd blood leukocytes. liver, 
hmftunsde, ovary, pnBtata;smdlinlesdne.qdeea and testis. Hwibrwaidp 



[:(SEQIDNO:270X 
and tbe TBvtxse primer used was: 

5'GCACCOATCTTCATTQAATTTC (SEQ ID NO: 271). This primer set primed 
the tyndiesis of a 157 base pair fiagment ia the presence of the qipropriate cDNA. For 



^iod cotd. Primen were qndiesized by Genosys CoipL, The Woodlands, TX. PGR 
reactions were assembled using die oompooeots of die Expand Hi-Fi PGR System™ 
(Roche Molecular Biochemicals, Indiane^Iia, IN). Twen^-five nricrolitexs of (he PCR 
teaction mixture was added to eadi wen of the R^;ndScan PCR plate. The plate was 
placed in a OeneAmp 9700 PCR (beimocycler (Perkin Ebner Applied Biosystems). The 
following cycling pr ogr am was eacecuted: Pro-soak at (94* fbr'3min.) followed by 3S 
eydea of [(94* fhr 45 sec.) (S3*C fbr 2 min.) (72* for 45 tec)}. PCR reaetidn produeis 
were dm sqiaratad and analyzed by dectrophoreas on a 2.0% agsrose gd stained widi 



dGPCR-74 was C Jt|U B Ssed ia die bnin. heart kidney, p erip h er al blood leako^tes. 
Ever. Iiia& muscle, ovary, p ro s t a t e , cmtU iatesliiie^ spleen, sad testis. Viddn die braii^ 
nGPCR-74 was eaqire ss ed in the frontal and tempoid lobes, eerebdhna. hfppocanqius^ 
substantia mgra, amygdala, tbalasnis, pons, and ^ritial cord. 

Eiqireasion of the aGFCR-74 in the brain provides an indication that modulators of 
nGPCR-74 activity have utility for treating neunlogicd disorders, inchidiag but not 
limited to, sdiizophrenia, a&ctive disorders, ADIQVADD (Le.. Attention Deficit- 
Hyperactivity Disotdej/Atteolbn Deficit Disorder), neurd disorders sticfa as AfaheimeT*s 




EXAMPLE «: NORTHERN BliOT ANALYSIS 

Northern blots are perfomied to examine die expression of nGPCR-x mRNA. Tbe 
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ibovo, «2B used as primts to amphfy ■ pottkn of die GPCR-x cDNA c 
fiom d» gioiq> GODSstiiig of SEQ ID N0:1 to SEQ lDNO:134. 

Multiple bnun tissoe vaOm Uoti fiom Oontech (liiiman n » 7767-1) en 
Ig biidiie d wifli llie probe. Pi»>1iyWdizetiaD ii cniied out at 42 C fiir 4 hmns id SxSSC, 
IX Denhexdf i leegeBt, 0.1K SDS, 50% ftamnride, 250 mg^ salmaa qwnn ENA. 

abonl 1 JklO* epafai <^labeled pnibe. 

The prebe it Ubded with ct-**P-dCTP by Re diini me'* DMA Ubelntg syiteni 
(Amenham PhsmttcuX pmified od Nick Cohmm™ (Ameiduxn Fhunucu) tai added to 
file liybzidtzation loIatioaL Tbs fihen are wa.shed ttmai times at 42°C in 0^ SSC. CIS 
SDS. mten m exposed to Kodak XAR fibn (Eastman Kodak Cooopany, Rochester, 
N.Y.. USA) wiib bUeosi^ edcen at -80*C 



win be qipredated (bat many of die osea for sGFCR-z polypc^tid&s. neb as assay* 
destvibed below, do not require paiificatiaD of dGPCR^x fiom 1^ 
B. Exp iea ai ott of aOPCHrx id HEK-293 cdli 

For t rn— " f"" of nGPCR-x fai mmronaBaa eeDs HEK293 (transfoRDed bnnaiv 
jxinMiy enbiyooic ludiMfy cdls)^ a plaHnW buiiQi Qie idevnt B^ffCR'X citd m B 
se«pepee is pr e pai cd, amg sector pSetfTitfA ^witrogep). Vector pSeeTsgZAoontuns 



EXAMPLX 7: RECOMBlNAiyT KXFKBSSIQN OF nGPOUX IN KUKAKYCmC 



To produce nGPCR-x pratdn, a nGFCR-x-cneodiiig pcj yni i Blao tidB is e ijaeia ed in 
I enitablw lioet cell ssing a ii hl o blB ea^pcemoo ▼ector and standaid gf^ i inlic emineenof 
^ flw c^PCR-x-eacod im teqoeoee deeeribed in Bmnide 1 ia 
erdal eapr e ni on vector pxeoSV2 (Invitrogen, San IMego, CA) 
i bOo CUnese w^w**^ Ovaiy (CHO) cdb osiBg tbe traosfectien leageot 
PoGBNEtf™ (Boehrineg-M amJi e ii u) and Oie Izanslectioo protocol provided in fbe 
product insert Otinr eukaiyotic cell Hnes, including brnnan embryonic kidney (H£K 293) 
and COS cetts, are luitahle as weQ. Cells stably expressing nGPCR^x are selected by 
growth in ttte pitscnce of iOOpg/bil zeocin (Stratagene, LaJolla, CA). Opttonally, 
nGPCR-x may be purified fiom die ceDs nsing standard chromatogtapfaie tecfamiiues. To 
a is raised against one or moR synftstio p^tide seqaeneea 
IS of die iiQPCR*x axntno acid satjuBiioc^ and tte is used 



far 

purification wi(b inckd die l a t e cfaromatDgi^diyT and a Zco cm resistant gena fiu selectian 
of stable ttansfectanta. The forward primer for anqilificaliao of Ibis GPCR cDfNA is 
determined by routine procedures and preferably cootaiss a S* extemiou of misleotidea to 
introduce the HbtdJU cloning site and zmcleotidfis tT»*»r.httij GPCR s e queone . Tbe 
reverae prinieT is also detennmed by icaitiiwi procedorea and preferably oontams a 5* 



to tSSsity jnify nOPCRrx. Ibo nGPutx also nay be cic pr c s sed iD-flaiue wUh a tag 
e i*.g., pol;*iatidiMe. hem^htaniii. FLAG) to ficilitate pmificatjon. MoEeove^ft 



conegponding to the reverse conqiknieot of flie nGKR-x s eqaeae e . The PCR c o n di tio ns 
an 55*C as die amealiog tcBpentiDB. Hn PGR product is gd ptttified and cIohmI nto 
dte/aidZZr-JAoTBitBS <rf'd>e vector. 

The DNA is purified asiiig Qiagea G 
HEIC-293 ceEb using DOTAP™ t 
IN), Tnosie&dy transfeeted celb are tested for eiqpiessioo after 24 boors of transfbctiaii, 
osiBg western blots probed with enti-His and anti«GPCR-x pqitide antibodies. 
Pentianently transfiected cell* aie ejected with Zeocin and propagated. Ptodnctioo of die 
lecombinairt protein is detected fixnn botii ceDs and media }ff ^ 
anti-His, Bnti>Myc or enti-OPCR p^itide antibodies. 

C Expression of nGP(3t-x in COS cells 

For ea Lp re ssi op of Q» nOPCR-x in C0S7 celb» apt 
sequence selected flomthepoapoonsistiqgaf SBQIDNO:! toSBQn>N0:I34c8nbe 
cloned into veetor p3-CL This -fector is a pUClS-detived plasmid that ooatains die 
HCMV (iHiinaii ^rtwtiggstoriitis) p K Uui> l e i '4tttBmtlocs t ed ii iHt i tuim hoax die bGH OMnrine 
growfli honnone) polyadenylatian seqnenee and a mnHyle dcniMg site. In addi t ion, d» 
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plasmid contains dw dhrf (difaydrofblate rednctase) ^ne -n^xich provides adection in tbe 
preseooB of die dnig iDBtboitexaiie ^n?Q fiv selection of stable transfoxmants. 

The fiyiwaid joioiflT is detenmed by ptocedms and pnfinbly contains a 
5* flxtcnsian which intiodM» anAtef nsttktton sits fiv clonfaifr ftllD^ 
whidi eooespand to a seqneaoo sdeoted fiom the gxonp c uuais l iug at SBQ ID NO:l to 
SEQ n) NO:134. The nvcne primer is dso detenmned by roatfaie procedures and 
pnfenUy contains y- ca rtBTi irio n of nucleotides wfaidi i n trod u c c a a Sail cloning site 
ibilowed by nucleotides wfaidi c c sn spo iid to d» revene w i H] 'V ft iiwiil of a sequence 
selected fiom die groop c orwistin g of SEQ ID N0:1 to SEQ ID NO:134. The PCR 
consists of an initial denslizntion stq> of 5 nin at 9S*C 30 cycles of 30 see <hiii m 1watiTm at 
95'C 30 see annealing at 58^ and 30 sec extension at 72*0, folowed by 5 min extension 
et72*C The product is gel purified and ligatedtDtotheJQiar and sites of vector 
p3-Cl This constroct is txansfbmxd into £. coli ceDs for snqilificstian and DNA 
purification. The DNA is purified with Qiageo chromatograpby columns and tzinsfected 
into COS 7 cells using Li puf ec taminB'"* reagent fiom BBLi following flie maiinftcturei*s 
pialacols. Vtaty-^tfst and 72 boon after tansfaction, die media and die cells an tested 

n(9GRa saqa esa e d ftosn a COS eeO cnltme can be pmiSed by coaonafaesting the 
cell^iowdi tne& to Aaid 10 of piQitein^ and policing d» pntein by, fin cxaa^^ 
chnnnatngniilqr. Unified a(3PCR-x is ooneeotiated to 0.5 mgtad in an Amicon 
couccnt f stoi fitted widi a YM-10 meoibnne and stored at -WC. 

D. Ekpies^afnGPCR-xb bisect CeOs 

For eqiression of nCPCR-z in a bacalovims system, a polynudeotide molecule 
having a sequence selected from die group consisting of SBQ ID NO: 1 to SEQIDNO.-134 
can be amplified by PCR. The fbrward primet » detenniited by routine procedoies and 
piefenbly contains a S' extensioa wbieh adds die Ndel cloning site, followed by 
noclsoddes which cc u e ip o ii d to a sequence selected fiom the ffcmp rtm^^j^ of SEQ ID 
NO:l to SBQ ID Nai34. The lerase primer is also detennincd by rodine procedures 
a a S' extoisiaa which fatfroduces d^Jt^doniiv ^ fbDowed Iqr 



nucleotides which conespond ta die reverse complement of a se q uence sdected fiom die 
group cOQsistixig of SEQ ID NO: 1 to SEQ ID NO:134. 

Tbe PGR product b gel purified, digested wUhNdel and Xjml, tiad cloned into die 
conesponding cites of vector pACHIlrA {Pbarmingen, San Diego, CA> The pAcHTL. 
cxpvessiQO TBctor oontabs die strong potyhediin pnowter of dwXtd^^ 

r polyfaBdrasis vims (AcMNPVX nd a OOSs tag npsbcam from fl» andtqile 
. A protein kinase site brpliosphaijdadonBiad a tfaioaibin Bite teeouiiiantf 



the lecoiidiinant protein precede die nnhq^leeliniing^ is also present Of eoone^ many 
odierbaculovlrns vectors coold be used in place of pAcBTL-A sa6h as pAc373, pyL941 
and pAcTMl. Other niitablo vectors far dw expressioo of GPCR polypeptides can be 
uaed, provided that die vector constract indodes appropriately located signals for 
transcription, translatioo, and tr&fBcking, such as an in-fiame AUO and a signal pqitide, 
as required. Such vectors aie described in Loekow ef a/. Virology }70:3l-39, among 



Ihe vinn ia grown and isolated nsing standard bacnlovinis ex|Bessifln method 
audi as dioae de sc ribed hi SimnneiieraiLCA ManBslrfMedwds fa BaoJow 
and Insect CeD Cultme Procedures. Texas Agricultiffa] Experimental Gallon Bulletin No. 
1555(1987)). 

h a pRfared rmhodiwfait, pAcHLT-A oonlahnng nOPCR-z gene is tettodneed 
into baeulovims nttng d» "BaadoQold™" ttansftctinn kit (Phamringen, San Diego^ CA) 
n^ftg mefliods fftaWirtrwf by dw manaftctmer. balividua! inxus isQlatca are analyzed fiv 
protein pxodnetion by ladiotabding infected eeSt widi iss^meOiioaiw st 24 boon post 
infectioa. Infbcted cells are harvested at 4g hours post infectioo. and die bbeled proteins 
an vissalixed by SDS-PAOR Viruses exhibiting high ejqiressioo leveb can be isolated 
and uaed for scaled up cxprcxtion. 

For expression of » nGPCR-x polypeptide in a S0 ceDs, a poKynndeodde molecule 
havmg a sequence selected fiom die groiqi oonnsdag of SBQ ID N0:1 to SEQ ID NO:134 
ean be amplified by PGR osing die primen and medwds deaoibed dwve fa baenlovim 
The nGPCR-x cDNA is cknxd into vector pAcHLT-A (Ph au n fag m) Ibr 
hi Sf9 hisect The ioeit b cloned tato the^Uar and Xpal sita^ after* 
1 of an fatemal WcT site (usfaig die sai 
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eaqmsiifln io tw cu fcivini*)L DNA b jWiii fi Bd wifli Qiagen fJiroiwto gtipty c 
cxjucitrd ID 59 ceDs. Fkclujiiiiiijp Westun Uot csqMnmcnts fioni ooo'parified |dw]iiea 
■re Ir^tfirt tot fliB pRSCDCc of diB nwifnhuiBiil prateni of Oic cs^jccted sizb vrindi ractod 
with die CfCR-cpeci5c mtibodjr. Tbae nsulti are e on fin aed tiler flntba p ori fio ti en 

md eqgessinn optimization in 6iG5 cells. 

EXAMF1>E 8: INTERACTION TRAP/TWO-HYBRID SYSTEM 

Is order to ssssy for iiGPCR-x-tiitenctiXig piotctnt, (bt intcnction ti^p^two-tiylind 
Ubrazy tciceuiiig jaethod can be used. This assay was first described in Fieldse/ oL^ 
Natun, 1989. 340, 245^ wbich is in c a ip CBafB d benio by reftxeoee in its entirety. A 
protocol is poUishod in Ouicjit Fkotucols in l&decitlarSBdofor \999, Join Wilay 8t Soos^ 
MY.a^A»siae!.F.M. cfaJL 1992, Short pcotDcdsmnideenhxbiolosy.FbwdieditiQii, 
Oieeiw and WilcyHiilrjsr.ifliif!i>, NY, eacb of wliiub is iuc4j(|MiiatBd herein fay rwfei'fiico in 
itacBliiety. Kits aia avaiTaMe from Oontech, Palo Altq CA ( Matchm a lna' Two-Hybrid 
Systema). 

A flntoo of die nucleotide seq ue nces encoding kH or partial nOPCR-x and the 
yeast tianscripftion Actor GAL4 DNA<bindiqg domain (DNA->DD) is constructed in an 
qipiopnate plasmid (te^ pGBKTT) using standard snbclaning trrhTdqiics. Similaxiy, • 
GA14 active donuin (AD) iusioD library is constructed in a second plasooid (ic, 
pGAOTT) from cDNA of potential GPCR-binding proteins (for protocols on forming 
cDNA Etoaries* see Sandirook ei al. 1989. Molecular cloning: a laboiatoxy manual, 
second editioa. Cold Spaog Harbor Ptesa. Cold Spring Harbor, NY), which is 
imxnpazatcd beieiii by refaenos in ill cntireQr. The SfKA'BDihiGPCR'it flirioo oonstmct 
is verified by seqneuciipgt and tested fot siitfirMiraoiit iB|WwlBr gene activafion and cell 
toodei^, boCb <tf wliidt wonld prevent a s n cc c stflil two4ybrid anal^^rit. Similar controlt 
■re peifbaned wifli Ifae AS/libiary fi i s ion couittuct to eosore csjnession m host ceOs and 
laek of transoqttional activify. Yeast cells ate tiaasfonned (ea. lOS transfonnants/mg 
DKA) wiO) bo& ibe nGFCR-x and Iibsaxy fosioo plasmids eccording to standard 
procedures (Ansobel et oL, 1992. Short protocols in moleotlar biology, fofiu^ edition, 
Greene and Wilcy-intsiscience, NY. n^ch is toooiporated faneio by refbrence in its 
entire^). Jb vivo binding of CNA-BDMjPCR-x with AlVlilnary pioteins results in 



es a«« lacZ, HISS, ADB2. LEU2). 
YeaaS cdli an plated on mtnent^efideat media to aencn fis eapi B aion of nportar 
gp nc s, Oo loiBCJ are dnal^ assayed for p-gahctoridise at4ivity upon growth in X^al 
bRxniOi4-dk8D-3Hndolyl<P>I>8a]acSorids) lujudem eii t Bd' media (fiher asaay for P> 
3 g alac to i id aa e activity fa described in Breedea tt a£. Cold Spring Haibu Symp. Qnant 
Biol, I9SS, SO, M3, which is ineoiponted herein by T ^ftmice m ita taiSttty). Pontive 



1 DNA-BD fits 

confirm specific uGPCR-xAibiaiy protein interactions, bsert ISKA is se^neneed to verify 
10 Oe presence ofan open reading fiamefluad to OALd AD and to detennine the idoitity of 

flte nGPCR-x-bntdmg i"^***"' 

EXAMPLE 9: MOBILITY SHIPT DNA-&INDING ASSAY USING GEL 



A sd olecttQphoiesb mobility shift assay can rapidly detect qiedfic proteiB-DNA 
ntocA are* widdy available in nch mamab as Sandnook«« of. 1989, 
Molecular cloning: a lahoraiory nttDXtal, seoond edition. Cold ^xing Harbor Press, Cold 
Spriqg HaAo^NY and Ansiibd, F. M.«r oL, 1992, Short Pkotocdi hi Mdeeidar Biology, 
fourth edi&M^ Oreese and Wilc3^'iutoi8 cmic < ^ "^^t caA of wfaidt is iucoiuoiited herein 
20 by fefetence in its entirety. 

Probe DNAtOOO bp) is obtained ftom synAetic oUgonocleotides, restriction 
endonudeasc fiagmeots, or PGR fragments and end-labeled with "p. An aliquot of 
purified nOPCR-x (oo. 15 |ig) or crude nOPCR-x extract (oa. 15 ng) is incnbatBd at 
constant teoQieratine (in the range 22-37 C) for at least 30 ommtea in 10-15 ^1 of bofier 
23 - (ie. TAB or TBB. pH 8.0-8.5) eaiitainii« radiolabeled pidbe DMA. i 
Dl^(oLl}ig).fi5A(300figMXandlOK{v/v^)g||y«aaL Ihen 
IcMided oito a pofyaeqrianiidB gd and nm at 3&-35 mA vdil good aepantion of fiee psdbe 
DNA fimi p retei fr DHA ooojdexes ^w MB irt TV^ gd fa then dned and bands 
iKiii ifjmiwiilii^ to fiee E84A md ptoteiD-CfNA con^lezea are detected by *"*"'*^'*gy*3***y 
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EXAMPLE 10: ANTDBCWXES TO nGPCBrX 



Bpolycla 



to fliB nOPCR-x Rcqttor, and to genei 



gBohndstg fi^^neots thereof or 



Such protocols can be found, for 
example, in Sambrook af a/. (1989) and Bailow et al (Eds-X Antibodies A Laboratory 
Manual: Cold Spring Hajbor Laboiatoiy; Cold firing Harbor. HY (1988). In one 
embodiment, recombinant nOPCR-x polypeptides (or celb or cell membranes cont aini ng 
such polypqitides) are used as antigen to generate the antibodies. In enottier embodiment, 
one or more pqMides having am in o acid acqoences conBspondi ng to an imimmt^enie 
portloa of nGK3l.4 (&g^ 6, 7, 8. 9. 10, 11, 12, 13, 14, 15, 16, 17. 18, 19. 20,or more 
amino adds) •» used as antigen. Pq>tides corresponding to extrseelhdar poitioiis of 
nGFCR-x. especially hydnq>faDic exliacellalar portioiB, axe prefoxied. Ihe antigen may be. 
mixed wifii an atfjnvsnt or lidted to a hapten to i ncr ea w antibody pcoduetiao. 
A. . Polvdoad or Mbnochmal antibodiea 

As one exenphay protoodi recombinant nGPCR-x or a qmdietie fiagnient flbereof 
fa used to nnmnnize s mouse for generation of monoclonal antibodies (or larger mammal, 
sodi ax a ratUt. for pc^yckna) antibodie^. To incieasa antigenicity, peptides are 
conjugated to Kej^le Lympet Hemocyanin (Pierce), according to tbe manofocturer^ 
recommendatians. For an initia] irgection, the antigen is emulsified with Preund's 
Complete Adjnvant snd iiyected sd)cutaiieottSly. At intervals of two to three weeks, 
additiond aHqoola of nGPGt-x aiitig^u are emnlinfied with Freuofs Ineoniplete AcQiivant 
and iigeeted snhflot i ueoody- Ptior to the find booater ^lQectial^ a serem wmpVi fa taken 
t and assayed Ity western blot to cchiHiiii the pretence of 
it with bGPC^x. Scram from flia immiinixed t*'F"*^ may be 



filtered and wndied liy centiifiigation and resuspended in aamii4ee KPML Ihyno^lBi 
tdtea fiFom^ three naive Balh/c tnice are prepared is a liniilar manner airi 
Lsya. MS-1 mydoma eeOa, kept inlog phase ra RPMI with 109& fttd bovine aenm 
(FBS) (Hyckmo Ldxmtoriea, Inc. Logan. Utrii) for three days prior to fosion. are 



Bpolych 



X. Alteiitativdyi flw mice are sacrificed and ttieir Qileeo removed ibr gencntioo of 

monoclonal antibodies. 

To generate monoclond antibodies, flw spleens are placed in 10 ml lenm-fiee 
RPMI 1640, and tingle ceD suspensions are formed by grinding tbe spleens in serum-free 
RPMI 1640, stqiplemented wi& 2 mM L-glotamine. 1 mM sodiun i^ravate, 100 nratsAnl 
penicillin, and 100 )igAnl streptomycin (RPMQ (Gibco^ Canada). The ceQ suspensions are 



To produce bybridoma bsiona, spleen cells firm the i 
combined with NS-I celfa and oenlxifliged, and (be snpematant fa aspirated. Tbe cell 
pellet is dfalodged by tqjping fiie tobe, and 2 ml of 37^: PEG 1500 (50% io 75 mM 
HEPBS, pH 8.0) (Boehringer-MsTmbmm) is sttned into the pelle^ followed by die 
10 addition of aermn-free RPML Thereafter. Qie ceUs are ceatrifrtged, resuspended in RPMI 
containing 15% FBS, 100 pM sodium hypoxanthfaM^ OA pM. amtw^terirv 16 pM 
tfiynasiim (HAT) (GibcoX 29 imifaAid IL.6 j ^^ i rhtTf^f^"**^) and 1.5 x 10* 
tfaymoqrtes/ml, and plated into 10 Conring flat^bottsm 96^wca tiame cnltare plates 
^Comm^ Connng ^ew Yodc)* 
15 On dsys2, 4,aDd 6afiertbefiisk», IDOplofmeAon fa rumored from the walls of 

tbe fosioD plates snd r e p l aced with fruh medium. On day I, foe fliainiis are aoeaied by 
ELISA, testing for the p i esea e e of nouie IgO that binds to nGPCR-n. Sdeeted flision 
weDa am fiufber cloned by dilctiao ontQ monoclond cuhmts pndneing aslhiiOPCR-x 
antibodies are obtained. 
30 B. Hcmamaation of anli-oOPCR-x moooclonal antibodies 

The expressioo pattern of nGPCR-x as reported herein aiid (he proyen track record 
of GPCRs. as targets for Oaaqwotio intetvention soggest therapeutic indicattons for 
nOPCR-z iiifalbitan (a n t ^ gpa is t l) . mCVCR-^Hteatializiog antibodies conqniae one class 
of flMm p e u li ea tisefhl a« nOFCR-x anto gcadata. FoOowiog are prolocob to im^rarve the 
25 otility of anfrnGPCR-x m o nocton al anti b oa e a ' as thrrapentica in bmiana by 
* the m on oclond a nt i b o d i ea to iuupitive Aetr ai 
nman hosto to p 
anfi-aGPCR-x antibodiea). 

The princqdes of bumenization have been described in the literature and am 
30 focilitatDd by the modular arrangement of antibody proteins. To minitnize the possibility 
of bhdiiig eonqtlemeot, a faimianized antibody of the lgG4 isoiype fa preiietted. 
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For e3unq)lAt ■ level of bntBttnzatioD 13 achieved by geoentiBg cfasseiic 
flullfr^^^ ^^^nipnSTTifl vsiublfi ^iffunJiiftf of qq^Iiqisu antibody pnvtcim of mtcxcst 
wWi flie commit dimu i i ii of hmmii inlibody iBo toiU l M . ^ec^ Moiiukb tt oL^ Adv. 
fanimmoL. 44.-fiS-S2 (19S9»l Ite vniiUa domin of iiGPC3Uti»ttnili>iiv 
s cnti-nCiPCIt-x ratibodKcs VB c h i P Bd ftom d» g nwiwte ONA of • fi^ceO liyluidaiiift or 
from cDNA gMiegited ftoM laltMA isoitfod ftoM flic Ig twidn ii n of iB iR w at TlwViBi^aii 
£ ffn » f [ y £HMi *B do Baked to exom ""m^"^ Tptwrfi ntibody w?nittnt *™**»^ ud flio 
lesoltist eanstnct n aipiaaed b nsUblo imnnniifan best cdb mydoma or CHO 
ceDs). 

10 To acldevD sn even greattr level of tommizatioo, only (hose poitioDS of flie 

vbimUb Rgiaii seue truffoodt Att rff"*^ mtigeo-brnrting onmptfuncaiuity de t e^ minni g 
legioas ("CDR") of (he noo-fanmio siCDOClonal antibody genes tie cloned into bmtuii 
antibody scqnexices. (See, eg.. Jopq «t ol. Natoie 321 :522-S25 (1986); Riechnuiin ei aL, 
Natmv 332:323-327 (1988^ Veziioeyea et aL, Science 239:1534-36 (198>); aid Tempest 

IS €t oL, Bia/Teduioiogy 9: 266-71 (1991)}. If necessary, die Mieet flainewut of dw 
faaman antibody sonoDndxitg die CDR3 legioos alto it modified to moze closely muror die 

, 4:773-7S3 (1991); md Poole ef at, J. 



MoL BioL. 224:487*499 0992)). 

Id en ahwfimtive eppiotclv die ciuAce of ■ oon-huatni moaodonftl antibody of 
iatBrest is Imnianited by thering selected fozfioe le sida e s ot die soDlnniian antibody, 
ef.. by site-dtrected matagoaesia, ^vli3e ntaioing ill of Ibo interior and cooticthig 
lesiduetofffaeiioii^liiimnmilibotlr. See Padlaiw Mblecaln InmniiioU 28(4/3^^ 
099n 

Thn fincgoiog tp^otiSm an wi^Juyed utQS nixWUt-x-pentniliti^ anti4QPCR- 
nOPCR-g-nimtiaHjina an tib o die a ntefld ts fl i eM]< e u l i c» to treat ck palliate eonfitioBi 



C. Haman nCaPCR-x-WePlialiring Antibodies from Plaae Display 
B gwimted by plttj 
cf aL, Hnman Antibodiet 8(4):1S5-168 
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0997); Eoosoibooin. TIBTECH lS:fi2-70 0997); and Rader <r aL, Can. Opin. 
BiotediiKd. 8:503-S08 (1997)^ aB of wlntSi an i u c wpu rated by re f e re nce. For exsntple, 
antibody variable regions tn flio fiam oif Fab fiagmcpta or linked Rti(b dain Ft fiagiiic .nto 

3 of 0ie Ibdoo protefn and inee^iontioB Aereof iiito Ae tnatnia pliafp cositnsBtti inplti^SO 
particles diat pnseot an jmllbojiy en fliev am&ca and ^^r**^TH flie jbiib''? Biateria] 
encoding tiw antibody* A pbaga fibniy coapnsiflg sntili constrocti is coQiiessed In 
bacteria, and dw library is leneDed flv n(3PCR4«qweific pbaj 



D. Hmnan pQPCR-X'PcntitliiAuK antibodiea from tiajumeuic nuce 
Dunum nGFCR-x-ueutrahmig antibodiea an generated to tmwgrnic mice 
esaestiaDy as described in BngBemsim tt aL, Tmmtmnt Today 17(8):391-97 (1996) asd 
Bnggemami ei aL, Cmr. Opin. Biotecfanol. 8:455^8 (1997). Trassgenic mice canying 
Innnan V-geoe segnastt in gcnnKne confignratian and fliat oja ea s flxse txaosgeoea In 




anfiHoGPCR-xlnaixiaa a iili b ofie » (t^, as described above). 



20 EXAMPUE 11: ASSAYS TO IDEmiFY MODULATORS OF n<?CIIrX 

Acnvmr 

Set fordi below are several Twnliiniting assays fiir i de nti fying imdnlaten (agonists 
and antagonists) of dGPCR'X activi^. Among die modalators diat can be identified by 
dtese assays an oatdra] Hgasd compouBds of die r e c ep to r , sycdietb analogs end 
25 derivatives of natural Hgands; antibodies, antibody fragments, and/or antibody-like 
coiupomds derived from oatonl antibodies or from autlbody-lilw combmatoiial Kbraiics; 

lilcB. AH modnlaton flnt bind nGfCR-x am naefltl ftr identifying dQPCR-z bx tissue 
WTnpltM (sSig'*, fur di^gnosdc pnqioae^ palboIogiBtl purposes^ and ttte Ska). Agonist and 
30 antagoniBt modnlators an usefbl for np-v^ulating and down-regolating nOPCR-z activity, 
iBspectiv^y, to treat disea s e stales diaracterized by abnonnal Icirds of nQKaK-x activity. 
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Hie ass^ps nisiy be petfinmed ttsmg tiuf^ potstive nodnlatofs* and/tar msy be peifimued 
A cAMPAssayi 

in one type of assay, levels of eyclie adenosine iiwBio|ftospliste (cAMF) an 
5 neasnnd in nGPCR*X'tnBisfbcled cells Aat bava been exposed to randirtate modalatn 
eoBOponnds. Fiotoccds fbf cAMP assays have been described in fbe fatcnttoe. (See,&^. 
Sndniana «t aL, Ciiailation 37: 279 0968); Ftandseo et aL, Life Scicoees 18: S29-S41 
(197S^ ZXmley ei aL, loamal of fbacmaoology and £;qpeiimentBl Tlienqientici 283 (2): 
735-41 (1997); and Oeoige et aL, Journal of BiomoleculaT Scneniqg 2 (4): 235-40 

10 (1997)). An ezemplaiy protocol for sodi an essay, oiing an Adenylyl Cyclase Activaliflo 
F1ashPlatea> Assay from NEN™ Life SdcDce Prodttcts, is set fordi below. 

Briefly, die nGPC3t-x codtqg seqnence (eg, a cDNA or introoless geaomio DMA) 
is sobclooed into a oonmieraal expnssien vector, such as pzeoSV2 ^ivitrogpn)^ and 
tranrienf^ tranafbcted nto Oilnme Htiiistf'i Ovaiy (CHO) ecOs iiring known mediodi^ 

IS sttdi as the ttansfedkm protoool provided by3oefaiingiepMsnnlieim t^Nn siqiplying the 
FtiGljHB 6 tnnsfbction ifiWgBUti Ttansfected CHO cells are s ew fad into 96'>weII 
miaroplates ftom the FlasfaPlateA assay \it, wUdi an c oa ted with solid a ciirtfl lut to 
which sntisafa to cAMP bas been boond. For a control, same weDs an seeded wifli wild 
^ype (mitranafbcted) CHO cells. Otber wells in die plato nceive various aiBOnnts of a 

20 cAMP standard solittioft for ose in creating a rttihlhrJ corvo. 

One or more test c ompoun ds (te, candidats modalators) arc added to the cells in 
each weD, widi water and/or conpound-frte mediiim/dihient serving as a oootrol oor 
controls. After treatment, cAMP is allowed to acctanlate in die cells for aucQy 15 
mnstes at roan tf itipfftatine. The assay is tei iTtfniited by tiie additico of tysis buffer 

23 ooitfsiaiag ('^'iHsbded cAMP. and flwplsto is comtod nsiqg a Packzid Topcoimt™ 96- 
weD nderaplate scirfnatkm coonter. Unlabeled cAMP from die lysed cells (or from 

tti>^fil«ii1f) und ffBft4 ■'"«■"'*" «rf^*^IJ^AMP mirwjigJw Hw iiti>iwiiy lnwi^ tn Ht^ pl«tw A 

standazd curve is coftrtiw t i i ^ and cAMP v alocs tor As on^nowns an o b ta jn ed by 
tut eipel atiCBi . OisngBS in l u tiswlliilar oAMP levels of celts m mpuu n to e xpo im a to a 
30 test B o n i ptn i ml an indicative of nOFCR-x modB l athig activiqr. Modntstoia Oat act as 
agonists (rf* lec e pto n vticb coqde to the <3^ Ub^ype of O pioteim will stinmlate 
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production of cAMP. leading to a measorable 3-10 fold increase in cAMP levels. 
Agonists of recqrtors which coiqile to the Qi/, subtype of O p r ot d n a win iiihibit fisskbliii- 
stimulated cAMP pmdnetioii. leaOig to a measmable decrease iA oAMP levels of 
SO-100%. Modidaton that act as iovene sgoaists will nvene these efEeeta at neepton 
5 fliat an cidier constllutivdy active or activated by known agiMiists. 
B. Aeuwirin Assays 

in anodwr assay, edla (Lg., CHO cells) an transiently Go-transfected witti both a 
nGPCR-x expiCMlon coastmet and a eonstnict that encodes toe photoprotetn ^toaquorin. 
In dw presence of die cofeetor eoelentetaztne, apoaquorin will emit a measnrable 

10 tonuneseenoe dot b p wyortiooal to die amount of intiacellulBT (cytoplasmic) fbee ■ 
calcium. (See generally, Cobbold, er a!. "Aeqnorin measmements of eytoplaamic free 
calchnn," In: McConnack J.O. and CobboM F.H.. eds., CeJhOar Calebam: A Pmetieal 
Apprvaeh. OxfonURL Press 0991); StaMes et aL, Analydcal Biochemistry 252: 1 15-26 
0997); and Ifaagland, Handbook of Plaoreseent Pnibea sndRaseareh Ocroicals. SixOi 

13 edition. Eugene OR: Molecular Ptobes (1996).) 

In one cxenqilsiy asa^y, nGPCR-x is sobc loned into die Gcaxmeicial cotpRasun 
vector pseo5V2 (biviiiogea) and transiently co*4rsiicfeeted along with a cmi st mc t that 
encodes the pbotoprotein apoaquorin (MoJecnlar Probes, Bogene, OR) into CHO oeDa 
"fing the transfectioD reagmt FbOENE 6 (Bofthnnger-ManiihtiHO and Ibe ttansfeotwo 

20 protocol provided m the product insert. 

The cells are cultured for 24 houn at 37*C in MEM (Gibco/BRL, OaidierAmg. 
MD) cupplementsd with 10% fetsl bovine scrum, 2 mM ghttandne, 10 UAnl penicillin and 
10 |ig/tol streptomycin, at which time the medium is changed to serem-ftee MEM ) 
containing 5 pM- ooelentenzine (Molecular Pnri>c3; Eugene^ OR). Caltnring is then 

23 eonlinned tot two addidonal hours at 37*C. Subseqoezidy, cells are de tac hed fiom die 
plate using VERSEN (Gibco/BRL). washed, and tesospcnded at 200,000 ccllstel in . 
senm-ftea ^4BK(. 

Pihitious of candidate sOPGKrx modulator eonpouds an piQiand in senm-ftea 
MEM and dispensed into weDs of an opa^96^well assay phrte at 50 titforiL PUtosare 
30 flwn loaded onto an MLX nuootiler plate bnninooieter (Dynai Tedmologies^ Ino.. 
CSiantilly. VA)l The instrement is pr o gn n u ned to dispenco a)|il cell suyeasio M into 
131 
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etch wcl^ one mO tt ■ 
i B ^yoMB cams tot die 
curve for each lisbtdcDilpe^ I>ia«ietia|y«ed with SMeWrite^ wring Bid eq ua tic m flg 
• ooe-citB tlgud, aad EC« valoei ■» obtunedL dbapga in h uninracKi i iM cmned ty fl» 

agadxti at rpc c p too wfakb couple to (tw O, sattype of G proteiu giva n {rtrmf in 
e of iq> to 100 fiild. Modolatoa tbit act H iavcm vgonistt wiB levexie flns 



e0fart Bt lecepton disj an atiier cuusUtutiTely sotivB or activsled by knows sgonisti* 
C Luciferaaa Reportei Qcne Aanv 

10 The jAoto prateifl luciibasB ptovidea anodier nsefiil too] for assaying tea 

modnlaton of oGPCR-x activity. CeDi («^.. CHO cells or COS 7 e^) an ttai»i«nQy 
co«aiis&cted widi boA a aOFCK^c maesaion ooostrad aOFCSrX in pzBoSV2) 
toA a i wpf ji flH r wi i i a tn iBt wladi innhidea a gnw fix As bcifiiaao f"*f ^f^ domstnaai fion 
a tra i MC ri| iitioo &etor Undnig ato, mh as te cAMP-nqiaaae dcnwnt (CSSOi, AP-1, or 

19 NP<]aqipaB. Agonst InidiitgloieeqpBgn coiqdedto tbe Obttdil^ of O]^^ 

to smoasas n cAMP, Asid^ adivaliny tfas CRS tn&sciiptioii ftctoc and nsoltiiif id 
(otpnaaion of fiia taciftsaae gasa. Agonist tiiirfing to ncc|ibB8 wwiplod to Ao subtype 
of O piDteiii leads to prodoctum of diacylsJycerol bat activatBs protetn Idoase C, wbich 
actrvataa fto AP-1 or MP-k^^>a B txaoscnption ftcton, in toax resulting in catprcssidi of 

30 dw htd&xass geoa. Expresskai levels of hicifeiBse reflect dw activation statu of die 
signaling eveais. (See genenl]y» George af aL, JotODal of Biomolecolar Screening 2(4): 
23S-240 (1997); and. Stratowa a/ dL, Qment Opiniaa in Btotccfanology 6: 574-581 
0995))l Lpc i ftaae actrvity pay be qoantilalhrely measaied a«faifca;g., heifaaae assay 
l ea g rnt s fliat aie f i Oiii iii f . i cisHf available ftoci Pnwuagy (Madi a j i^ W^. 

23 In omo rrmiplsTy assay. CHO cells ate plated in 24-well cohure dishes at a density 

of 100,000 cdb^^il one dsy inkr to tmufeetioD and cabiind at 37^ in MEM 
(GibeomtL) sr^pleownted wifli lOK fttal bovine aenm. 2 mM i^eiainiiw^ 10 UAnl 
prairtillfa and 10 |igAnl stiept o uiycin. Cells are trandentiy co^nnsbcted with bofli a 
oGPCR-x expression constract and a reporter construct containing die lodfense gene. 

30 The reporter plasmids CRB-Incifeme, AF-1 -lucifense and NF-luqipaB-luciierase rosy be 
porcbased from Stratageae (LaJolbi, CA). TransfectiODS are perfotmed using die FoGEMB 



6 tramfection xeagent ffoe hriag BT-M a n Bhei ni) *«**«*jng to Oe iiip|ifier*i iustiuctiona. 
CeHi irnnafBctnd wtdi die tcporter co aalni c t akaie are used as a coolnd. Twco^fbar 
homi after t rantfhrtifliK edb are wiAed once wiaiTOpw^ Senna-fiee 
MEM b iben added to d» eeOs eidnr aloe (eoeiial) w wilb one or moxe windptf al iff 

S modidataisai]dfliecc31saieiiicid»tedal37^fnfiv»bow Tbeteaftes^celb anmdied 
once with ice-cold PBS and lyssd by tbe additioo <^ 100 pJ of lysis bnfler per well from 
tbe hxafense assay Mt sqiplied by Pmmega. After mnibatkn ftc IS nmntes at nwiti 
temperature, 15 pJ of tbe (ysste is mixed witb 50 pi of stdMtrate Mliitiaa (hoiBep) in on 
opaque-white, 96-well plate, and die bmrinracence it lead immediately est a Wallaee 

10 model 1450 MicioBeta seintillatinn and ^^■■^M■TiB,tll^B eonnter (WaDsce fnttrammls, 
Oaithersbuig. MD). 

DifTeiBUc ei in lu mi n esc ence in ^ presence versus die nhtriKfi of a candidate 
inodnlator compoand are indicative of modulatoiy activify. Re c eptors diat are eidMr 
cotiatitotivdy active or activated by agomsts tjrpteally give a 3 to 20>fi]ld stTmrlntiflti of 
U biTniTtfar.rr>ce coiiiyaied to cells transfected widi Q>b reporter gene akme. Modolators diat 



iiTtTar«lln1«T eajcimn fevds aie anodwr i^^it'*^ iii d ifia tw of G 
protdn-couplcd receptor activity, and cncb assays can be enqiloyed to screen far 
20 modolators of dGPCR>x activify. For cxanqile, CHO ceDs stably transfected witb a 
nGPCR-x cxpxeasion vector are {dated at a density of 4 xllf ceDa/well in Fsckaid black- 
waDed, 96-weD plates special^ designed to disainmiate fiuoiresceace signals wnormHrg^ 
fiom die vaiioQS weDs oo flic plate. The cells are incubated for 60 mimites at 37*C in 
modified Dalbecco's PBS (D-FBS) containing 36 mg/L pyravste and I g/L gbjcose wi& 
23 _ tbe addition of 114 fetal bovine serum and one of fimr calcinm indicator dyes (Fluo-3'™ 
AM, Fbu><4W AM, Caldmn Greeo^l AM, or Oregon Gteen^ 488 BAFTAl AM). 
eaG]iataoaDeeotiadonof4pM. Plates are vasfaed onee widi modified D>PBS widioot 
IK ftlal bovine aenm and inBobated fbr 10 niimies at 37*C to mmove residnal d|ye fiom 
die ceDiilsrmembiane. b addidoo. a seiiea ef wadwa widi roodiiied IMPBS wifluat IH 
30 fbtalboviiiBseinmBpezfbiniedtiimiediatelypdor to activation of die calcinm 
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A calciiuu i Bsp u i is e is imti a te d hy die additioo of one or n 
agiausteaavoaids^calcimnionaiihoiBA23187(10idwf;poridveoantn>IX<]r ATT(4 |iM; 
posidve eontnl). ThHnesceneeisnieasmedbyMokciilar Deviee^sFIJFRwidiana^ 
laser (cxsitatioD at 488 mn). (See.eg:,Kmitcweikr0a£.Z>ragDevclopnentILeseardi. 
5 44(l);14-20 0998)), Tbe F-stop for flie detector camera was set at 2J and die leagdi of 
cjqnsure was 0.4 milHsecoiids. Basal finozescence of cells was meastned for 20 seeoods 
prior to additifia of c andi da t e agonist, ATP, or A23ir7, and die basal fhiorescenca level 
was snbttacted from die leqxmse signaL Ibe caldmn signal b measmed for 
q^modnately 200 seconds, taking readings every two seconds. Cakium ionapfaore 
to A23187 and AIT ioERase fin cakinm signal 200K above baseHne levels. In geoenl. 
Bctivaaed QPCRa inenase flia cakiom signal appnninatBly 10>15H above baseline si^ 
E. Iifitowneris Assay 

bi a mito ge ne si s ass^, die abiliv of candidaie modulator 



(Sssk «.g; L^iness et aL, Jminal of 
s 267(3): 1573-1581 (1993». For example. 
CHO cells stably expiessittg nGPCR-x are seeded into 96-well plates at a dennty of 5000 
ccDs/wcU and grown at 37*C in MEM with 10% fetal calf seium ibr 48 boma. at wbidh 
time the cells are rinsed twice with sennn-&ee MEM. After rinsing. tOpi of fiedi MEM. 
or MEM containing a known mitogen, is added along with 20)i] MEM containing varying 
cooccntratioos of one or more candidate modulators or test compounds diluted in seram- 
fiee mwdinm . As controls, some wells on each plate receive serianftee medinm alone, 
and soHieieccivBniBdimn o a n i ai u in gI OS fetal bovine senmL Uotranafected celb or ceDs 
liansfbcted wiSi vector alone alao may serve as eonln^ 

After ealtme fiir 16-1 8 houa. iH a of ('Hj-dQinidine (2 CttenioQ t^ 
wdls and cells are incubated for an additional 2 booa at 37T1 Tbe cdb sm tiypainirBd 
and collected on fflter mats widi a cell haiv e itei (TomtecX d» filters are (ben counted in a 
i counter. Ttm incoipondon of [^ilHvmi^ ■» temn-ftee test weBs is 
d in cells sdnndated widi aeimn OKiotive oontraO. Use of 
multiple eoncentratiQns of test congiounds permits creation and analysis of do sfr resp o ose 
» curves nsing die non-Hnear, least squares fit equation: A- B a (C/ (D + Q] + G vidieie A 
is die peioerrt of senmi stimiilation; B is the maximal fffftfrt miinis baseline; C is the ECsoi 



D is dieconcenlrstioa of die compoand; and G is die maxima] effict Paiameteii B.C8nd 
G are dntri i n iued by Simplex optimization. 

Agonists that bsod to die xecqMor aie e xp e cted to iaaease [*H>4ymidnie 
in c ot po m t i on into calls, dwaring vp to 80K of die le s po a ae to senon. Antagamsts dns 

S Iwiwl ft»* rM*|itm ^ntt iwilwtwtrti*«limnW«{w»i mmmnmnlh ■ ^imnim ajm^ftly ^ HHW4. 

F. r"SXIIPvS BM iiTT a««y 



activity involves OTT binding and hydrolysis to yield bound GDP. i 
binding of tbe rxm-hydrolyzable GTP analog [^^SJGTPfS m the presence and ■Kmtffi' of 

ID ca ndid a te modolators provides asodier assay for modulatar activi^. (Su, aif • Eowal cf 
nJL. Neurephammcology 37:179-187 (1998).) 

In one exsnylary assay, cdb ata^y tr ai a f e et ed widi a nOPCR-» ea^ressiflD vector 
axe giowo in 10 cm tissue cubme didiea to sobconflworce, rinsed anee «4di 5 nd of ic^ 
coU Oi**/Mt^-fi«e pbospbata-boOned sslina. and aci^ied utto 5 nd of dw same bufier. 

U Cdls are pelleted Yj centrifiigation (500 Xf, 5 minnleaX lesospeoded in TSB bufibr (25 
mM Tris, pH 7 J. 5 niM EDTA. 5 mM BQTA)^ and Ihnea in fiqnid sArogea After 
fliawing. the ceDs are bewnOgenizBd using a Doonce bomogenizer (one ml THE pg pJate of 
cells), and centrifbged at 1,000 xg for 5 mimites to remove nncl^ and unbroken eella. 

The homogeriate supernatant is centriAiged at 20,000 xg for 20 minutes to isolate 

20 (be membrane ftaction, and the membrane peDet is washed once widi TEB and 
resuspended in binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCHt, I 
mMEDTA). Tlie lesuspeaded membranes can be frozen in liquid nitrogea and stored at- 
TO^ndQase. 

Aliqpoti of eeD in e mUran es psq«ed as described above and stored at-70*C are 
35 thawed, homogenized, and dihtted into buflbr cortfiinin g 20 mM HEPES, 10 mM MgCt. 
I mM EDTA. 1^ mM NaO, 10 pM GDP. and 0.2 mM aaeoriiatD, at a eoneentmtian of 
10-50 MgAnL In a final vohmw 90 id. h o m oge n a t es ve inetdiatcd widt varying 
coneentrstiopsof ca nd ifbit einodutooreo mp oundior 100fd>iGTPfbr30irinutesat30^ 
and dien pbieed on iee. To each sanqde, 10 |d guanosine S'-O^t^'Sldao) H^ho^hste 
30 C^1BN> 1200 Citaanol; [''SKJTPySKwu added to a final coocenlTadm 



Sampka m innibated at 30*C for sa additiona] 30 minutes, 1 ml of lOmM HEPES, pH 
7.4, lOmMMgCht at^^^isaddedawItlKicactumisstDi^edby filtn^^ 

Smqtles am filtered over Whatmaa GF/B fStei* axid &e filten an washed wifli 20 
ml kfrcofal 10 laM HEFES, pH 7.4. 10 mM MgCb- Faten an eomted by liiiuid 
ffr ip«in«rifln qjcetroscppy. KaoqKdfie UuEog of ("$X}TPrS is measncd ia Oe 
presence of 100 pM OTP aad subtracted from tbe totaL Camponndi are aeketed ttiat 
modnbte the amoont of ["syOTPyS bindiog In the cells, compared to untransfccted 
emtnd edb. Activatioti of neepton Igr agmists ffm np to a fiv»ftM imease io 
[^'SJGlPrSWndiiig. TUsraqionsebblo^bycntagomsts. 

O. MAPKhiaaeArtrntyAiawr 

Evaluatian of MAP kinase activi^ in cells caqa w ing a GPCR provides another 
assay to idcntiiy modnlaton of GPCR activify. (See, e.g., LAjmess et at, Jonmal of 
Pbannacology and Experimental T hciap e uti ca 257(3):1 573-1 581 0^3) and Boalton et 
«l, Cea 65:663-675 (1991).) 

In one embodhneDl. CHO cells stably tmsfwted wifb nGFCR-x are seeded into 6- 
weO plates at a density of TOjOOO eOlthna At boon pcmr to ttw assqr. Danag tfab 4S- 
hoor period, the edb an enltiBed at 3TC ra MEAk mediam npfto 
boniw aenmi, 2inM ^ntamfai^ 10 Weal penicillin and lOpgftnl strqUonqian. The cells 
aieserom-«t«rYedfi>rl-2 boPTipriorto flMaddjtkmof stimnlSTtta. 



a eandidata aganist or 200 nM Pboibd estef>- nvristoyi aeetalB (ic, VUA, a poritive 
coolraQ^ and flw eells an incubated at 37*C for viiyiag times. To stop flie reaetioD, flw 
plataa an placed on ice. tbe medium is aspirated, and the celb are rinsed with 1 ml of ice- 
cold PBS contafa^ ImM EDTA- Ibereafter. 200)J of cell lyns bofEbr (12.5 mM MOPS, 
pH 73, 12.5 mM ^ycerojioqjhate, 7JmM Mgdj, 0.5mM EGTA, 0.5 mM aodrom 
vttnadate, ImM benzamidhie, ImM dttfaioOtrdtol, 10 pgftoi leupeptin. 10 pg/hil apratinin. 
2(igA»I p^istatin A. and IpM okadaio acid) is added to tbe odbL Tbe cdb an scnped 
fiom the platps and bomogemzed by 10 passages fiuou^ a 23 3/4 O needta^ aod Ae 
cytosd fiactiooisprqKedby eentnbgilKaat20JD00xg IS 



I (5-10 p] contninhig 1-5 ng protein) of cytosoJ are mixed with 1 mM 
MAPK SnbstnlB Peptide CAPRTPGGRR (SEQ ID NO: 269). Upstate Biotechzwlogy. Inc. 
N.Y.) and SOpM tfJ^Tf (NEN, 3000 OAnmoIX ditnted to ■ final qwdfie aeCvity of 
-2000 cpm^imK^ in a total Tohmie of 25 fd. Tbe samples are faKsobated fior 5 misBtes at 
30rc and reactions are stopped bgr q|KNfii« 20 pi oo 2cm* sqoaies of Whatman P83 
plHWIili n rf Thil ose paper. Th8filtettqBaxe8anwadiedin4dhti«ei IKHsPCXandlbft 
sqnaica an aidgectad to tiqaid icmtaiatiaD tv e i. \ x o aLuy s to vuaulilale boond label. 
EiiaiviaeDt ^tosoUe extncts an meo ha tBd vntboot MAPK snbstntfe peptide, and flw 
boond label fiom fltese samples an subtracted' fiom ibc fwfr-tH mrmpW -widi fiie 
sobstrate peptide The cytosolic extract from each well is used as a separate point Protein 
coocentr a tian s are determined by a dye binding protein assay (Bio-Red Lebontories). 
Agonist activation of &e re ente r is expected to resolt in iq> to a five-fidd farmt ff m 
MAPK eo^rme activity. This increase is blocked by antagonists. 
H. r*HlA«clndomeAckilteleaM 

The activaliaa of GPCRs also has been obsexved to potentiate aaadodonic acid 
lelease in cells, providing yet moSba Dsefhl assay ftr modahtors of GPCR activity. (Sei; 
e^ KartemiBn €t at, Mcfccnhr M uu auaMilq g y 39iS6^U9 {1991)) For exaiBid^CBO 
cdla ttiat em ctdily transfVxtad wUk a aGPCR-at cipTwinn veetu axe pibted in 24^wdl 
pletes at e deosiiy of 15,000 oeOaHveO and ffowu in MEM mediun iiqipleawsted widi 
lOM frtal bovine senDii, 2 mM gintanifaiB» 10 UAnl penicillfai and 10 figtal stiqatonydn 



fiir4Sliomaat37^befiinaae. Gelbof each wall are labeled by inciibationwiai'f'H]- 
atacfaidonie add (Ametdtam Cop.. 210 Cu^nmol) at OJ MCi/bil in I ml MEM 
supplemented wi& lOmM HEPES, pH 7J, and 0J% &t^-acjd-free bovine senm 
albamin ka 2 boon at 37*C. Tbe ceOs are {ben washed twice wifii 1 ml of &e same 



added in 1 ml of the same faifG a , r -itl i n alooe 
orwift ]0pMATPandtbecelbsreiDcob8tedat37*C£br30rmnste3. Bnfiisr alone and 
mock-tians£Bcted cdb an osed as casbots. Samples (OjS mQ fiom each well are counted 
by liquid s rintilbtKMi s p ectroeoopy. Agiiiibts vdnob adivalB flie xecqptor wiS bad to 
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potentiation of Ae ATP-slimBlated release at ^HH re cMdonic add. lUi potentiation is 
blodeed by antagonists. 

I. Extncellobg Acidification Rate 

In yet sootiliBr assay, the efibete of eandidata moddaton of nGPCSrz aotivi^ an 
5 ass^ed by moniloriag extaceOular changes ia jiE indoced by fte test e ompoun da. (jSe^ 
e.g^ Dunlap et oL. Joomal of PbeimacolQ^nal and Tmietdo^cal Mdhoda 40(l):47-55 
(1998).) Ja one rinVr^'rTr"* , CHO ceiBs «t«it«frf.tw< t oGPCR-x eoqsessioa vector 
an seeded inlD 12 mm cqisab ciqis (^loteeolar Devices Corp.) at 4 z 10* cdb/enp in 
MEM s«n>baieBted with 10%fetaIbonnesenaH2mMLF«]otBniiiM,10Utadpem<aIIin, 
10 nd 10 figAxdstrqitooycia The odb an incobatad In tlibiiiedinm at 37*C fa) 5MC90!|ibr 
24 boms. 

Eattracelhilar acidification rates an measured using a Cytosensor 
microphysiometer ^olecxdar Devices Corp.). Tbe capsule cops are loaded into tbe sensor 
ehamben of Ae micropbyaiaineter and tte dhambos are perfbsed via nioniag buffer 
13 (bseaibooatB-fieo MEM siyple men bd irifli 4 mM Lrghitamioe, 10 urdtaAnl penicillii). 10 



-otransmtttcTs 



pgAnlsl 



mydn»26aiMNaC0ataflowFatBof lOOpU^mile^ Candidate agonists or 



ottier agents an dihitBd into Ae nmning If fifa and peribied Ouw^b a second fluid paflL 
Dorir« each 60-Becood pnnp cyeb^ dw pomp b ran fiv 38 seconds and b off fin- Ae 

rwniattiW^ 79 iM^twA Tha pH of tfift tmming tarffar in flie iBBMr ehamher ia recorded 
3D dming Ae cycle fiom 43-58 seconds, and tbe puuy b re-staxted at 60 teoonds to start Ae 
next cycle. Tbe rate of acidificaticn of (he nmnxog buffer during Ae recording time is 
calcukted by (be Cytosoft program. Changes in Ae rate of acidification sre calcoleted by 
subtracting Ae baseUoe value (tbe average of 4 rate nwasnrements immediately before 
addition of a modulator candidate) from Ae hi^iest rate measoretnent obtained after 
23 addition of a modulator candidate. The stOecled ii a tn u neal detects 6lmV;^H omt 
Modulators Aat act as agonists d Ae recqitor nsott in an hcreaaa in fin nte of 

ffltlTMffn nlar SffidlfiCT*'"" e«™ | >»r ed to <h» rmtm in iha atManea nf ■ gfilrf lUs nqpODSC iS 

bloc k ed by n 



13 - Using dGPCR-x protdns to bolate o 
bolsted nGPCR-x proteins of Ae present inverttion can be used to isolate novel or 
kmwn neurotransnutters (Saito er ai^ Nature 400: 265-269. 1999). The cDNAs that 
encode the isolated oCPCR-x can be cloned into tDammaKan caqsessian vectors and used 
to stably or transienfiy trans&et mammalian celb including CHO, Coe or HEK293 oeUs. 
Rece|)tsr expression can be dnteiailiiad by Tfcilheni blot analysb of tiausfeuted ceDs and 
ideotifieatian of an sp pmi iia td y sbed mBMA band (pcedided size ftom flw cDN^. 
Brain nyoaa shown by rnRNAaiial3«ia to caqaess each <rffiienOPCR-x pr o t e ira conld be 
prooesscd fiv peptods exInetiaB osiQg asQf of semal piotuc o b ((Refad mi J fc KJK. cf aL^ 
Science 270: 243-247. 1996; Sdmrai. T.. <f oi; OH 92; 573-585. 1998; ffionma. S,e# oL. 
Nature 393: 272-276, 1998X Cfaromotograpbie fiaetiosis of brain extracts coald be tested 
for abib^ to activate xGiPCBL-x proteins by measuring second m e ss en ger prodnction sucb 
as changes in cAMP production b (he presence or absence of fbrskolin. changes ia 
iiKMttol 3-f>hospliato Isveb, chartges in intracellular calcium leveb or by indirect measures 
of xecqptor activation inchiding receptor stimubted mitogenesis. receptor mediated 
niumjfm {n extfTiclhibBr aeidificatian or l ecei ptor mediatBd disnges in npoi t tr gene 
aetivafiMi in l eqions e to cAMP or caleima (Own melliods dioald all be nfcn a c ed in 
ofiier seetioas of fiie pattoQ. Bec^tor aetivafiflo ooold also ho monitomd by co> 
tnnsEseting cdb vnfii a ^T*'*™"" to fixoe rece ptor oowpHng to a caViiBHi stimalsting 
pefliwsy (Coddbi <l td^ MUure 363; 274^6. 1993). Nemotnnsmitter mediated 
activsfiooof noeiptnseoaUabobsmoaitomlbyineasnrinscbsngesia ^ S>OTPKS 
bindii^ in meaoibtana ftactions pn a p a i e d finn t i s inlhntwd maimnsBsB edb. Tfab aasiy 
could abo be i m rftf iir r i' using bacaloviruses ffffn***"**^ nGPCR-x proteins rnfbcted into 



The neuTOtransmittet wfaicli activates nOPCR-x proteins can 1 
homogeneity fhrongb snccesnve rounds of purification using nGPC3l-x pro t eins activation 
as a mcas mciiKnt of ueuiotiansmittci activity. Tbe co rap o sitt o n of the s 
can be determined by mass qnctrometry and Edmao degjadatios if ] 
NeujotramntterB inbted in Ab maimer win be bioaetive nalsriab whidi «dB aher 



rcrmsnmsn 



ne uro ti au smission is the cestnl nervous system and will produce behavioral and 



Example 13 • Using dGFCR-x protdnt to Isolate and poriiy G pratdns 

cDKlAa encoding nGPCR-x proteins are epitopcv 'tugged at die amnw tennianos 
eiad of ttw cDMA -wift 4ie deavahte influeozft^eaiaggtiitimn sip^ 



flie FLAG q]itope(IBI, New H8vai,CI> Additionally, tbeae eeqoences are tagged at the 
earixwiyl trjiiiiiiiiii with DNA enfuoding tax Irirtidnie lesidnes. (Amino and Caiboxjd 
Tcnninal Modtfications to Faciliiate the Fraduction and Purification of a O Pratetn* 
Caapied Recqiliv, B JL K^AiDca , Atiafytleei Biochemtxay, Vol. 231, No. 1, Oct 1995. pp. 
269-271). TbetesuhingMquencesaredoiiedintoafascalovirascaq^^ 
pVL1392 (bvitiogett). The bacnkmms oqvessian vecton are used to infect SF*9 insect 
cdlfl as described (QnaivX.M,Kol3akflkT.S., and KiAiD^ Ctent 
2«7. 2199S-2199S). Infected SF-9 cells could be grown in ICKXMnl cottmes tn SF900 U 
medium QUfe Technolo^es» Inc.) cont^niug fctsl calf sensn (Gemini, Cwla Wi MW. CA) 
and 0.1 mg^ gentamidn Tedmoloffe^ lac) fixr 48 boms at wiudi time die cdb 
could be bai vested. CeU mft ii il iiane picpantians could be separated fiom sohifale proteins 
fidiovdog ceo lysis. nOPCIUx proteia purification is earned out as described figr 
purification of tfae »2 zeceptor (KobiUca. AnaL Biocfaon., 231 (1): 269^271, 199S) 
ineJudtng sohdnlization of Oe manhiaoes in 0.8-1.0 K n-dodecyl -I>4nallosidB (DM) 
(CalBiochem, La JoD^ CA) ia haSa contajning protease inbibitats followed by >K- 
cohttaa chromatograpfay ustag cbelating Sepharose'"' (Pliannaci^ l^ipsal^ Sweda^. Tbe 
ehtatBfiomtbe>6-cohmmisfuitherpuiifiedonaaMl anti-FLAO antibody colmnn (IBI). 
Receptor cootunmg fiactions aie ntonibned by "^"g receptor specific antibodies 
foUowing westeiD hlot analysis or by SDS^PAGE analysis to look for an i m p ro pri ate sized 
protein band ( app ro pr iate size -would be die predicted molecular wetgfat of die proton). 

This method of puri^ing O protein is particularly useful to isolate G proteins diat 
bind to the nGPCR-x proteins in die ■^ ^ 'm' * of an activating ti g WM^i 
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EXAMPLE 14: CLONE DEPOSIT INFORMATION 

Id acco r dance with the Budapest Treaty, clones of the present inventiaQ have been 
deposited at die AgiicaJtujal Research Culture Collection (NRRL) IntemBtiooal 
Depository Audiority. 181S N. University Street. Peoria. Dlinms 61604, U.SJL Aoeessrioa 
5 numbers and deposit dates are provided below in Table 6. 



Table 6: DEPOSIT INFORMATION 



Clone 


Acecssioa Nambcr 
NRRL 


Budapest tttatf Deposit Date 








nOPCR-74 (SEQ IDMO:l34) 


1X300SI 


2000 Feb 22 



Some of the preferred ejobodiosents of the inventiQn described above are outlined 
10 below and include, but are not limited to, the following embodiments. As duse skilled in 
the art will appredale, numerous changes and modifications may be made to the preferred 
embodiments of the iaveution wilhom departtng fivm tbe spirit of the isventum. It is 
it dl sodi variations ftll ^tUtt the scope of the tnveotioiL 
Tbe entire dtsdosure of each pnddicatton cited herein is hereby Incorporated by 
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What b claimed ia: 

I. An Isolated iniclric acid inalecnb coiiqmsing a imeleotide ieqnenee ^ 
5 polypeptide con^rising an amino add sequeoce bontologoos to aeqaencea selected fiom 
die ffoap eonsisling o£ SEQ ID NO:13S to SEQ ID NO:268; said miclae acid molectile 
encoding at least a pOKtian of nGPC3l4L 

1 The isolated nucleic acid mo l e co le of claim I eo mpriain g a teqneoee fliat epcodea 
10 a polypeptide comprising a aecjaence adected fctaa the group consi st ing of SEQ ID 
N0:13S to SEQ ID MO:268. 

3. Tbe iaidated ancleie acid molecule of claim 1 compriiing a sequence bomologaas 
tDasequeacesdectedftomtbegreBpeoasiMingofSBQIDNO:! toSEQIDNO:134. 



4. The isolated nttcldo add molecule of claim 1 co mprHi ng a seqaence adected from 
Ae group of seqoenees consistiDg of SEQ IDNO:l to SEQ IDNO:134. 



The isolated nucleic add molecule of claim 1 vdierein said nndeic acid molecule is 



6. 

RNA. 



AaflxpcetaianveetoreamprisingaiioGldoaeidmcdeenleofanyeiieofeldms 1 to 



8. The 
teqpeaa 
30 Nai34. 



7 wbeiein caidmtefeic add molec 
of sequences cou si ittiig of SBQ ID N0:1 to SBQ ID 



10. Tbe iaqi r es s ion vector of claim 7 wherein taid vector is a viral particle. 

11. Tbe floqvesrioD vector of elann 10 wheidtt said vector is adeeled fin die groi^ 



12. The e xpi B Si i uu vector of claim 7 nixrein taid nacldo add 
connfictcd to a promoter selected from Ox group consistiiig of 
mammary tumor virus, long ftTTi^^r^^ i xc 
vinis. cytomegalovirus immediatB eaxfy 



nofeade is qperAly 
'inis40. mouse 
vims, maloney 



15 13. Abostcelllansfi>imedwfaianex|nesrioaveetorof«laim7. 

14. Tin tfansfooKd host eeB of claim 13 ii^terem said ecu is ■baetetialcdL 

15. Tlw transformed host oell of clann 14 wteein said bacterial cell is B.O0IL 
16! The traasftnmedbost CeU ofdafan 13 wheniB said can b yeast 

17. Tbe transfonned bast cell ofelsim 16 wbeiein said yeast is S.ccievistBe. 

33 18. The teansfocmed host cell afcbbn 13 wfaenm said ceOia an insect ceO. 

19. lbBtiansroa8edfaostceIlofclabnl8wheffebsaidbaBetcenis8.ftng|^)eida. 

20. Tbe traasfbimed host cell of elaim 13 wbereta said cell is a mammalian eelL 



9. The expiesaon vector of claim 7 wherein said vector is a plasmid. 

tea 



1C3 



* 
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21. The trmafanMd host ccD of cbim 20 wheteip mgrnmnlum ceD is selected &om fee 
group ccnmsting of chtoBso himstex ovaiy cells» He^ 
celh, hsmazi HEK-293 ceUa. nid miixme 3T3 £ 



S 22. Ani»datediBidrie«iadiiMrfBCMtoeoi B | »^ 
iBicIek acid cimiiiriaixv • andeotide seqs^ 
fl» |xqq» of wqiieiicet eoniitiiig of SEQ roNai to SBQ mi^ 



28. The meOmd of claim 27 wherein said host cell is tyaei ud sud pa|>pq)lide is 
recovered fiom flie lysste of said host ceD. 

29. The mettiod of claim 27 ii4ieitin said polypeptide is lecovoed by purifying Ute 



30. An isfdated polypeptide encoded Ivaimdefe acid suleeule of claim 1 



23. The nueleio acid mohenb of dana 22 i 
10 oligoimcleotidedireetodtosrepanafaseqiwBBesdectedftomae gtot^oft^^ 

eoosistiiis of SEQ m 140:1 to SEQ ID NO:134. 

24. The nucleic acid molecDleofcIaim 23 wherein said cdigomwleotide is direct 
legnlatxny legian of a sequence sdeeted flan be gfoap ^tu p eaces c o os isliiig oi SEQ 

13 IDNOrl toSBQIDNO:134. 

25. AcompontioncomprisingaxnicIeieaeidniDleeitle ofaagronectfdaims 1 to4ar 
22 snd an aoeqitable cankr or dihieat 



27. A medwd of pndneing a polypeptide that comprises a seqnesiee selected from Oe 
gnmp of segooices consisting SBQ ID N0:13S to SEQ ID NO:268, and bomologs fbereo^ 
said mefliod comprising ti» sti^ o£ 

a) iaboducing a recombinant w i p r^ -ff iff"" vector of daim 8 into a 

b) growing said host cell ondEt condi ti flins ftr caq ire s si on of said 



31. Hie polypeptide d daim 30 wherein nid poilypqstide c o nipriieB a sequence 
10 sdeeted fiom the giDtvofseqnexnes consul ofSEQ ID NO:]35 to SEQ ID KO:268. 

32. Hie polypeptide of claim 30 wherein aaid polypeptide con^rises aa amino acid 
secpMoce hamologoos to • sequ e nce sdeeted fiom flw grmqi of sequ e nces rvrnpyrt of 
SEQ IDNai3S ID SBQ ]DNth268. 

15 

33. The polypeptide of claim 30 «4»ein said sequence bomoloeons to a seqiieBce 
n flie gioi^ of sequences consisting of SEQ n>NO:135 to SEQ ID NO:268 



flie ffoap of yeqaences conilsting of SBQ ID NO;l35 to SEQIDM0.268. 

20 

34. Ho pojypc p t i dB of claim 30 wfaercm said pc^typcptide compsea an sUdlc variant 
rfnpdypqilidewiftaseqpenoeselectBdftomfliegroiy of sequences consisting of SBQ 

n»iai3s to SEQ mNa26s. 

25 35. A coopositian compnsli^ a po^rpepdde of daim 34 and an aeoeptiiUe caoier or 



lecovering said p6l]^>qitid e . 



36. An isoktedantOwdyiilddt binds to an q^itope on a polypeptide of elaoa 30. 
30 37. The antibody itfdaim 36 wiwnin said antibody is a monoclond antibody. 
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38. A composition eoaqnisiiig an antibody of daim 36 and an aocqitBtble earner or 

diluent. 



39. A mefliod of induciag a: 
ddm 30 conm ri s i ng administ 



mnne response in a manmuil against a pobl>qf>iide of 
( to said maiiimal an amoont of said polypeptide 



40. A meOiodligr Identifying a canpoimdti4iidiUndsnGPCR-xooimprisinsfliesl^ 
ofi 



contacting nGPOR-x wifli a compound^ snd 
detennining whetitci said compound binds nGPCH>x. 



41. Theinethodof claim 40 wherein the nGPCR-x cofr^srises an airiino acid seqoeiice 
selected fiom As grotq) consisting of SBQ ID NO:135 to SEQ ID NO:268. 

42. Hie med»d al ebim 40 wheidn binding of said oonqmund to nGPCR-x is 
determined by a protdn binding asssy, 

43. Tlie wetlind of claim 40 wfaetein add protein bmdtng ass^r is selected IStom tiw 
groiq) cQoaisting of a gd-sfaift assay. Western VUH, radi o la b e l ed conqwtitiott assay, phag^ 
bwtftd expression cloning co-fiactionation by chromatograpfa^, co-^irecipitatioo, cioss 
linldog, mtenctkm trap/two-hybiid analysis, lonlhwestem analysis, and EUSA. 



46. The me&odofdaim 45 niberein binding is determined by a gd-shift assay. 

47. A compound identified by fee mefliod of claim 4S. 

48. A method fin identifying a conqKnmd wdudimodnlaitesfliB aetivify of nGFCR--z 



a) co nla c t ii^ nGFCR'X wife a eoniponndj and 

b) detennining ndiefeei nGPC3R.-T activify has beep modulated. 



44. 



A compound identified by fee mefeod of claim 40. 



4S. A mefeod Cor identifying a co mp o on d which binds a mcleio acid molecule 
f ocoding nOPCR>*9c tiioiiipriiiBg fee steps ofi 

contaelnig said micleie aeid molennle encoding nOPCR'-x wife a 



b) 



deieiuiuung wbefeet said coniponDd binds said nsdeiB acid 



49. The method of claim 41 v 
' seleoted from the gionp oonsisting of SEQ ID MO:135 to SBQ IDN0'.268. 

50. The mefeod of claim 48 w fawrw in saM netivity is neuropeptide bi ndin g. 

15 

51. Tlte mefeod ofdaim 48 trtwwin said adivity is ueiUBpq i li des i g rMiKn g, 

52. A compound identifi e d by fee mefeod of daim 48* 

20 53. A mefeod trf'identifyittg an animal homolog of nGPCR-x comprising the st^: 

a) cODtpaiingtbe nucleic acid sequences of fee animal wift a sequence 
selected fiom the groi^ of sequence consisting of SBQ ID NO:l to SEQ ID NO:]34. and 
poition s thereof said portions being at least 10 nucleotides; snd 

b) identifying ruKleio acid aequences of fee animd ilus are 
23 homologous to said sequence selected from fee group sequence consisting of SEQ ID 

NO:l to SEQ ID NO:134, and portions feeteot said portions comprising at least 10 



of elaim S3 wbereia eamparing the nucleic acid seqneacea of fee 
nee selerted fiom the group of seqaences oflnsi s lt ng of SBQ IDNOil 



54. Ibe 
30 .aainul wife a 
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to SEQ ID NO:134, and portnns timoS, nid pcntioaf bdqg it kut 10 auckotides. is 
paftannad by DNA IqrbiidizitiinL 



fioa the fatmum nAiject has a nncleotide sequoiBe ktezitical to or djfiknm from one or 



55. Jim method of dain 53 wbeidn comparing file aaclde add aeqne n cea of the 
} aminal witha«eipienceaehctrift«DthBgroiq)OfteqpeMeeac»^^ 

to SaK) ID NO:134, aad poitian IhenoC said portioBS bdog at least 10 a nc leotid w . is 
perfimned hy computer booMlogy wi an i h i 

56. A meAod of iczteaing a faxtmin cubject to rtiagoose a disorder afibctbg the bmiD 
to or genetic predispositkni tbeie&^ conqnising &b steps o£ 

(a) assaying ancleic acid of a hmnan subject to detenoine a pi c wince or ao 
a h aenco of a ii i u i atiuo altsring aa mniio acid ceqnene^ expxessitt^ or biologtcal activity 
of at leaitone iiOPCR.4 lliat is caqmssed in Ae.bnii^ wbenm flie iKiJfUC*K c cupris ea an 
andno add sequence sdeeted tarn tte gmp consistins of SEQ ID N0:13S b SEQ ID 
15 NO:268. and allelic Tarisnts llKnoC and wherein the oueletc acid eoxieqionds to a gsas 
coooAttg fte nGPCR'Sj and 

of said nmtatioii, ix^mein dte presence of a mutation ataiog die amino acid segweaace, 
expression, or biological tcdvity of dw oGFCR-x in die mteleie add oondates widi an 
20 iscreased risk of dcveloptug (he disorder. 

57. A method according to claim 56, iriierein the disease is a mental disorder. 

58. A mefliod aocosdtng to claim 56» vAerein die aasaymg Mtep oonqniaea at least one 
23 pioceduie lelectBd fiom tbe y wip romiiti pg oft 

teftnnce aeiitteiwet and rfBlwiniiiuBg a difibience of at bast a nncleoti de of at least one 
oodon between die ouclcotide se^wnoea fiom dm hwmin imbjcct (bat eooodei a o^^CR'X 



(c) pe rf na min g a polyandeotide raigntioo assqr to d 
5 mdeie acid from dw human sobject has a andeotide tfgnnwig itffTitiffal to or diffennt 

(d) pexftttmiag a restriction eodonneleaae digestion to detenaine 
whedier nucleic add from die human snbject has a mckotide sequence ift fT r*Vyl to or 

>0 

S9. A method acco r d in g to daim 58 iriierein the assaying stq> comprises: pexfonniog 
a polymaaae diam reaction anay to cnq»lify nocbte add connniri i^ dCffCB^ eo^ng 
B of die a: 



15 60. Amdhodofsi 



(•) 

said patient, said nucleic acid inclnding sequences corresponding to alkies of nGPCR-x; 
and 

(b) detecting the presence of cme or more imitatiaDS in the 

nGPCR-x allele; 

wherein tl» presence of a nmtation in a nGPCR-x allde is indicatrve of a 



isa 



to claim 60 



62. The method aocordiog to daim 60 wherein said detecting dm pwiei i c e of • 
mottfioo co mprises seqoeacnig at least a portion of said nndeio acid, said pottion 
eomprising at least one codon of arid nCTQt-gdkle, said portion cmipriBng at fa 10 
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63. Tbe mefliod aoconliag to ckim 60 wherein said mdeie acid is DNA. 

64. The DKfliod according to claim 60 wbensin said mideio acid is KNA. 



67. Apnxil 



d isolated poIynneleotidB 



.5 65. A kit five 

piednpusitioa dienfbt, comprising, in association! 

(a) an oligonucleotide nsc&l as a probe fca identifying polymorphisms 

in a hmnan nOPCR-x gene, die oHgomicleotide comprising 6-50 nucleotides in a sequence 

that u identical or compkmentaiy to a sequence of a wild typo human nOPCR-x gene 
10 sequence or dQPCRpX coding swpifnue, aB r c ept fiv one seqnence ffiffiExence aetetttcid ftom 

die giuup ii W j iiml ing of a mir loot ale a d diti o i^ a n uc le otide dwletloi^ or nBCkiotide 



I wmekte wifli me nia l dtsordCT or a gsutptic 
15 fwediiposttioB ttieieftir, die po^ymotpinsnw bring identifiable tisiiig the oligonni'kotide'as 
aproba 

66. A method of identtfytng a nGPCK-x allelic variant that condates widi a mental 

disorder; oonqsisittg the steps o£ 
30 (a) providing a biological sanqile comprlKhig mclnc add fiom 

% bmnin paflent diagnosed with a disocder, or ftom the petieiifB genetio 

piogenitais or progeny! 

(b) detecting in the micleic acid die p re aenc e of one or men 

mutations in sn nGPCR'X that u eoqnessed m fbe branii vdierem die nGFCRrx conqxises 
23 an amino acid nqoesce selected fiom the group condstingofSEQ ID NO:t3S to SEQ ID 

NO^&, and allelic vansitt thereof and wherein the askio acid baclndBS sequence 

correspotBlb>g to die gene or genes cncodmg nCPCR-x^ 

wbcTtdn the coo or more mntstians detected indi c a tes an allelic variant that 

ooirdates widi a mental disorder. 



ovding to daim 66. 



ted or tmnsiected widi s poljriiuckotide eocoxdiiig lo claim 67 



5 or wiOi a vector conqnising die polynucleotide. 

69. A purified polynudeotide conqmsing a nucleodde seqnence encoding nGPCR-x of 
a human with a mental disorder; 

wherein said polynudeotide hybridizes to the complement of a aeqaenoe 
( of SEQ ID NO:l to SEQ ID NO;134 mider flie 



(a) hybridization fiir 16 honrs at 42*C in a bybsidizs&m sohitkD\ 
g SOH finsnamidei, IN SDS, ] M >bCl» 1 OK deariian sulfiue and 

(b) waddng 2 times for 30 ndnxles at 60*0 m a wash sokttioo ocaqnisfaig 
15 0.1zSSCandlKSDS;anI 

wherein die polynudeotide that eneodes nGPdt-x amino acid se q aenc e <a the 
human dif&rs fiom tlie sequence selected fiom d» gniiqi consi s tin g of SEQ ID NO:l to 
SEQ ID NO:134 by at least one residue. 

20 70. A vector oonqnising a polynncleotide according to claim 69. 

71. A host ceO that bas been ttansfimned or transfeeted with a polynncleotide 
accor di ng to claim 69 and diet e xpr e sses die nGPCR-x protein encoded by die . 
polyoBcteotido* 

23 

72. A boat cdl aocoiding to claim 71 diat has been co4nnsfbeted wiib a 
polynodeotids encoding the nQ*CR-x amino add sequence set fa«th in a sequence 
selected fiom the group consisting of SEQ ID KO:l to SEQ ID NO:134 and that expresses 
the ttOfCR-x protein hsving (he smino add sequence set forth in SEQ ID NO:135 to SEQ 

SO 1DN0:268. 
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73. A voefboA fat tdeaSiytng t aiodtilitar of VkSopai activity of aGPCR-x 
comprising ttcps oC 

li) fioiitiHilm B ceD wxoxdiBS to cbm 72 ixi As fmscoce snd 
in the ibsgnco of > piitalivo inortal i to t coinpiwinrt ; 
5 b) ni M w m n g nGPCR^tiologjcaliearilylnfliecell; 

TAcicin dfiCBUsd or tnoosscd sGPGRrX Udlogiicsl (ctxvity in ttie pRtcnce veiws 
dicence of tits pnttttvs modnhtor ta iadicitive of* modalitor of Udogieal activity. 

74^ A tncthrxl 1^ iifcartifi' ^xnp**"^ naeflil fer fee treatment of menlml dimrfer, ««M 

10 method ofloqpnsinglliBCtqnofi 

(a) contBCting » oonxpositioD compristog nOPCR-x with a 

(b) detecting binding betweeo nOFCR-x and flie c o m p oun d 
w u pe ct c id of Inning nGPCR-x; 

15 wbeiexD com p o un d i identified as binding nGPCR-x are candidate otxnpoonda 

nacftil fitf ttie titatmeot of a mental dtttndcx. 

75. AmeflndteidantiQringaeompoinduaeMaaBniodDlatoroflihi^ 
aGFCR-x and a blndiv partner of nOKai-x eonqnising the stept oft 

BGPCR-*in<te piwnc« aBdindieabsenwof*pPt»liven»dubtoroooq)oaod^ 

(b) detectjsg binding between the binding peitner and oGPCR- 

K 

wherein decreased or increased bmdntg between the bindtng partner and 
23 nGPCR'X in the preacnce of fl>e putative modnlator, aa conpaied Id binding in the abaence 
of the pntativff nKKfahm is TTKtie»t«vg > ynnAilAttw eoanpomid meftil for flia tfc^ment at a 

iiifiiital fiindcr. 

76. A meflwd acooiding to dUbat 74 or 75 ^Ateabt the oomposition eoBD^iriiea a cell 
30 ejynraiing nGPCR*x on its m i iiitcw . 

m 
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77. A iiiethed aceosdmg to claim 76 wbcrem flw composition comprites a ceD 
transfonned oi tnns&cted wilfa a polynodeotide tint cnc od ea nGPCR-x. 

78. A fwrthod of pnnQrog a G jnuteis fiuui a iifBjite contaiiong csid O |inileiii 
3 conqxismg flie ttepa o£ 

a) centactmg said uiiihiIb witb a polypeptido of olann 1 for a tone 
■officieBtto aOow aaid 0 protein to fiaim a eomplexwia caid polyitqiti^ 

b) laelatnig aaid eonylex ftoa wmrining co uip c ium ta of aid gample; 

c) m ai nt ai n ing md ccnqihx tmdei conditions whicli nsidt in 

d) isidatmg said O protem from sud polyp^rttde. 

79. The mettwd of claim 78 wberein said sanqile compriaes aa amino add aequence 
aekcted fiom Ob gioi^ of acqneaeea eoMtiting of SBQ ID NO:13S to SBQ ID NCXZeg. 

IS 

80. • Tho meSiod of claim 78 wberem said polypqitide eompriies an acid 
se^nenee homdogons to a seQiwnee adeeted fiuui the ifiuup of aeciBences Mwaiatmj of 
SBQ ID NO:13S to SBQ ID NO-.268. 

■eqoeneo sdeeted ftom flw gnnqi constating o£ SEQ ID N0:13S to SEQ ID N0:268. 

82. An isolated mtcldc acid molecole conqmxiiig a micleotide seqnence that encodes a 
polypeptide conqnumg an amin o acid aequence homologoos a seijoence of SEQ ID 

25 NOAM; said Bocldc add moibeateancodiQg at least a portion of nOPCR-x. 

83. Tliei»oialiedniiclrieacidmolecnleofclaim82conyr i rf n g»se qn enoelbateoc6dea 
a prfypeptide co mpuaing a seqaenco <rfSEQ IDNOflCT. 

30 84, The isolated nndeie add mokcDle ctf el^n 82 compndng a aetpionco honwlogoos 
to a sequence of SBQ ID NO: 134. 

173 
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85. The isolsted 
NO: 134. 



e add moleeole of daim 82 



of SEQ ID 



5 86. AaejQiRnanveotDreQinpridnsaiiDeldeaddmideoidBcf8nyoneofelaixns82 
to 85. 



87. A host cdl tzansfimned wi& an exprccsion vector of claim 86. 
10 88. An isolated po^pqttide encoded by a nodnc acid mdeeale of eUum 82. 



89. The polypqrtide of daim 88 wtedn said polypeptide e ompr isrs a sequence of 

SEQIDNO-.268. 



15 90. The polypqrtide of daim 88 wherein said polypeptide co mprises an amino add 
■ to a seqoeace of SBQ ID NO:268. 



91. An isolated antibody 'vrtiidi hinds to an qdtope CD a polypeptide of daim 88. 

20 92. A method for identiiying a comp o u ud which binds nOPCR-x comprising IIib steps 
ofi 

a) contacting nGPCR-x vith a conqMond; and 

b) detenddng wfaefher SI 



23 93. A 



modidates tiie oetiviqr of nGPCR>x 



a) co nt ac tin g wJJ'iJtfjt with a compoont and 

b) dete nninlBt vidieflier nGPCR-x activigr has been m eda lat ed. 

30 94. The method of daim 93 v^mdn tho nGPCR-x oompiisBS an ammo acid sec 
ofSBQ!DND-J68. 
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95. A method of scxeening a bmnao subject to diag n ose a disorder afiecting the bnin 
idisjioaitlon fheRfbTa oomprising flie steps o£ 
(a) assaying mcldc acid of a human siiti|ect to detoRnmo a presence or an 



eofan 



of at least one nGPCR-x that is eiqpsessed in the hnin, wbeitin flie nGFCR-ot 0 
amino add sequence of SEQ ID NO:268, and allelic variants thereof, and wherein the 
nndde add corresp on ds to a gene encotfing the nOPCR-x; and 

iif gm^tTtg the disorder or prcdi^^osztioD from die presence or absence of aaid 
10 nnitatiOQ^ wlicreni the pretence of a miff^tioTi altenog the acid aeqoesce^ 

5 .B p >« « tf«i , or biologjeal aetiWty of fte nGFCR* in flie noeleio add eonelstrs with as 
increased lidt of dovdofiing the disorder. 



PCmJS91»7322 



<110> PbuMcl* ( Vpitba Conpuy 
Vog«ll, Cobri*! 
■Dod, Unte S. 

<i3o> ooioorcri 



9«Mttt«st tgygea9*«« gygMtaM^ t««gs»togt t«»tgsvt*e «WMf gt 
tagguuu *t9**t«*8« tcrt*gt«tt« gata«ueu cagggtyatt gf gtcaaf 
tMtttagtt vtKUMta u»tMetu Mgutataa ct«g«tt«tt tgtMcseM 
•tS»t*Mfi« ettgaggtu tgyatacBkt «tttacect« at^taattat tacacattgc 
•egtetgut tcaaaataec ecatetaact cataaatatt tatatctact atctacacaa 
aaaattaaaa attaaaaaaa tttttgcatg atgatcttaa ctgaattttt caataataaa 
•catt.gtc1ig tttteartaa gttcaattta gcaatttcaa ttat9:fcttaa Ctatttttgc 
atcctgaata aaaaatctte ttatactgca agattttgaa ggcaatctag aettacttct 
agaattgtta tgttctacct gttataatea ggctcacaat teatgtceaa ttaattttca 
tatgtMngt gagttatatt tttcatgaag ttgttcafftt ttteagcc 
atgtagaait gtttettget e»flttaaaet aaeetgettt tt 



rCTAISO 1/07322 



120 
190 
240 
300 
360 
«20 
480 
540 



<210> 2 

<211> 660 

<212> OKA 

<213> Bona 



caggtgcage atcgtgt:eet 
eaeggtecae eecaegcctg 



tgcttctcgt 
caeeectcga 
gggtccctcc 
ataacctggt 
cacactgcat 
eatetoagtt 



gtggagcatg 

gccctcccte 
agggt^aatc 
tctctgatgt 
cctgaaatga 



eagtgtectg raceetgctt ecacecggtg tegacagctg SO 

cettteeate gttecteatc aoeectotga tefettectgt 120 

etgtgaggte etgtgsaeae Mgagactge •cgneeaca 100 
eteeetcctg'ygtactctge acagtaaaga aasatggaea^ . 240 

aggtagtcca ggaccteggc ggccacaggt eetgeetcee 300 

cetttgggtc tctgctccae ctcggtuae gcttcgttee 360 

gagctccttg gtggtaaagc acccactgee cetagtcaga 420 

catggtgccc tggtctgcct ggtagaattt tagctgcttt 400 

«ccact:gg9a agaaataggg taaaatgaac acacagctgc 540. 

tgtgacccta tucegcaga cttttgfcggc aagatgacag 600 

gcttattttt geeaaggetg ttaeeaeeag geaggeaeea 660 



<X6D> 

<I70> 

<210> 
<211> 
<212> 
<213> 



<2I0> 
<2X1> 
<212> 
<213> 



ectattggae atttaefetet ettteaeatt gtct^tta tetcttaact tttgt^tttt 
etgteeetea ctgetgtatt gtgagttatt acttagctct teoagttaat tctttaaget 
ttttetgtaa tetctttatc agtteattgt gtttattatt teagtgacta aatttaattg 



120 
lOO 
240 



PCTAIS01A7322 



ctcaaagttt tatttggtcg tttaaaattt gcttttgtct tcatagttat tttgtcctgt 300 

tctctttatc tctttattta ttutgatgc tttcatctgc tt.attatttt taagatattt 360 

■tttcttage ctctttgaga tattctatta tetctggtce taggatcatt aaatctccca 420 

ctaegtctgt agactc 436 

<2ao> 4 

<211> 707 
<212> DMA 
<2X3> Uono sapiens 



aaatattgee 
ttgagatttt 
ttattttttg 
ateatgttet 
taaatttaac 



gatatfcagma 
gaattaattg 

tcc:gtcttta 
aagcttatag 
atggeaggct 
aatgaatgfcg 
ata 



aaatgctttt caggccaart tgaagaagta 
ttctgcaagt acaattatgg acttcceagg 
eagttgatte tgatgmgata tatgtaaaat 
gatgacatca cgatgtatta Mgttggggt 



atgctgtatt i 
gttaaatcte ,i 



tcateaggta 
gcactcatct 
ataataattg 
attgcagtgc 
•cttcagtac 
tggaatactg 
tttgctggaa 
•tgaaaaate 



tttcttgttc taaatgttga caaatgaetg 
aaaagtcttc taagaactga aaattgataa 
aattataaga tgttgtgtgg atgcccctga 
tactgccaaa tgagtccaat atcccaeaaa 
tgtctaeagt g^cactgtes agttactgtc 
agtaacatgg cacatatatg caccaagaga 
atgttaaeea ttcatga 



120 
igo 

240 

300 
360 
420 
480 
540 
600 
660 
707 



<210> 5 

<2X1> 529 

<212> DMA 

<213> Bone. 



ctttctttta tgaatattet 
tatggtataa teaaataatg 
tettgtaaea tagaataaca 



tggtctttee 
aaactetatg 
gateetagtg 



aaactetatg eatttgttaa 



aagctattgg * 
agtaactttt 

tetttgggct 



ttatcgettt 
gttggtetct 
ggcagccttt 
ctagagatat 
aacttcaate 



goetgetcaa tagteaagto 
gaggaatgat ceatgggagg 
aactaaggaa cgggttttao 
aeccacaggg ggtagtggge 
ttgteteaet tcteeattee 



tggagtataa 
attgtttctc 
tttatcatag 
asaetaggftt 



•ggtttteta 
ggaaattaae 

ataeeteagc 
agagtttcct 
tataeatccc 
ttatttett 



aeeetetgga 

tctgtttcct 
caaggtttta 
tttgtggctt 



120 
100 
240 

300 
360 
420 
480 
S2» 
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<210> 
<211> 
<212> 
<213> 



aagtattctt 
agaactgggg 


grcacggaaa 
•gtgtggact 


gsagaaaagg 

gggataeaag 


gttgggtagt 
agaatgaggg 


tacaggggga 
agetcaggat 


eaaeaatgec 
gagcagaagg 


60 

^ 130 


geggggaage 


aatatteatt 


•ageaecttc 


tatgtgeeag 


teaataggce 


aggetteaaa 


ISO 


ttattaoctt 


gctgautct 


tcaeagcage 


cetetMtag 


gtatttatee 


ctgatteeat 


240 


atccatgcte 


tgetfeceect 


ectattaeaa 


tggctgaaga 




etttcaaagg 


300 


ctagcactgt 


catttgrtcct 


ctagatccca 


tcecctccat 


ttttcttttt 


attgaaacat 


360 


tctcaatggt 


attcaaacat 


actctgctct 


ctcttctatt 


aaataggcaa 


atgcaactca 


420 


tcaagctctt 


tttctccctt 


ggctactgcc 


ecatttctct 


acttcctttc 


atggcagaac 


4 00 


ttctcgaaag 


agtttttcac 


aatcacttca 


tttccacacc 


tctaactgac 


ttttgaacac 


540 


aactagagga 


ggagtaggag 


Oggacac^ca 


ttceaaagtg tccaattaag 


cccaatcctt 


600 


taaaagtatt 


atgttgtoat .gatggetgtt 


aagagcatgg 


tgaaaagata 


ttagaataag 


660 



<210> 

<2ia> 

<212> 
<213> 



tggaeetgtt aeageagaaa aeagatataa taggeaaaaa ttatttttta aaaaatetee 120 

agaaattgtt ctuaMcat acagcagact tttaaaaaae ttgtetgaga aaatgtacta ISO 

aatc±etgta agacaaacaa gagtetgtgg eacgtgage* atgtttgcet caetetaaco 240 

teteeeteee aggteaeett cataaaagtt: caaetctggg aaggtgtgee eaaattgaga 300 

ttaectgcce cattaatttc eaatcaaagg atacagtata tcaccaggaa ggtagceaee 960 

agcatttctc agcccctctt actccaagtt geagaggata aattcctggt gagtatggec 420 

aggaggccac gtggccaect ggccaoeact aatagatcag aggattaatc tcacaeatgg 480 

aaggatgage atactgggee cetgatttgee ctgaeeeeag cttaettata ggatggaagt S40 

tteacatcag ga 9S2 



<210> • 

<211> 684 

<212> OHA 

<213> floaw 



WO01IK7S0 



agttMCMA MMtkCtM tt««cctcCg ct»8a*cata atglgatua tttttgacac 

etcttaficu ctttagetva BtttCKsaM tgcMccatt agtattM«« •gcagytwt 120 

MQVatttte CMate«m tgttattctt •tCMtattt ctagtattet ttt«gatcee 180 

ttcBctuct ttctet«ttg ctttccactt eetgugttt f — t aa w t t&cecttctv 2«0 

ttto«cttgt ■QQMaMte ttntgett* cc»c»t»g— tgcg»ott«t •ffgagagftea 300 

cut^g^asB nteggttM gnacuaag •catfcMcat tttswtflat tgtgagttca 300 

tutctttee *g**e«caag uttycatfg ctactetaat «t«eta9»tt •ttuMtag 420 

•tst«tcttt gccctaectg atMAUCt* tttgt«t«*g tgaat*t«tt tttaatatta 480 

•tccutAtM tttcataaga aatatttgat ttgcaaagta atctgagcat tkcgatgatt 540 

ecctafcctaa ataetncat ggtgauatg avgacAMtc taecetttct ctMtgta^t SOO 

tAcaggeaag ctstacteat «ta*t*a«c« tagueguc Mteauace aatgcatgAg «60 

tgtaggatge Mctaakyte Mg* 604 



<310> 
<211> 
<212> 
<213> 



•tcBttttgm 


tueugtet 


gatctgagaa *attu*eca tgtcattcaa aacatgtcet 


SO 




Mgaueatt 


kggteaatct cctg^ttaaa taatagctgt atgttttagt 


120 


•gattttgaa 


•t«ttstvta 


■tcatttga* attatuget tetggc 


ccae mmtttgrnetg 


ISO 


•CMatKCt 


gttteattat 


ttttautag eetttgttgg •et*e« 


tate tceaaagaca 


240 


uag»a*g«t 

•ecgttgeag 


aaikftgttgM 


•tMtecaae •gttateeta cacaaa 
catcugcet fasettttga ctttga 


*gta tgMuutt 
Mcmm ttaeatggu 


300 
SCO 


9*gtgecaec 


stgytgaaet 


g^cagacctg tacagcatea cageca 


actc tataeaeaaa 


420 


c««9ygt«gB 


ctjftattctg 


accattattg gaataaatta tcctgstfcac ctaatgtetc 


400 




ctMattatt 


tattsttatt atatttttac airtgceatca aattaugtt 


340 


gctMUCac 


MCtttgete 


atgttcaaaa tttecatagt gtgcct 


cue uteaetaae 


600 


taatcctcag 


a»tt*attAe 


ctaetaattfc gtttctgaea t 




641 



<210> 10 

<211> 520 

<212> ntA 

<213> Borao sapiana 

<400> 10 

tetagaatct atacatacta tgtccaatcc ctgttccaca agtagttatt tatatgtgcg 60 

aaggttcata cteetgattt tccttttgct eeagggcaaa gaaaagatac tgaaatacaa 120 

ggtgagctta tateageeea gtagtaagca agtgagggct accaeagttt ggaagaagca ISO 



PCT/US0U07322 



gggtgaaaet tttacatgag attvggggga ■■■acra t air tgaataataa agggltttaa 340 

ctgagattga aagatagtge tttgagaagc acacaaaaga ttcaaaatgg gcgtataaag 300 

aatgacetgt gctgaaaaac acatttttgc gctacaaggg acccaattga ctagatgaga 360 

atttgtgtgg aaaaggagtt gataaggeag getggcacat tgcagccaat ctgtgaaagg 420 

ettttcatgt cctgtgaaca ggaaatcaca tatcacaaga gtggtctagg aatetgtg«e 4S0 

tggcaacect acagtggggc agactgaaga gggaataacg S20 



<210> 11 
<211> 660 
<212> 
<213> 



Bono aapdana 




r ctctctttaa agtaeacttt 
I attetggvet aeaggctttt 
i aagcacctac •atactgcec 
:attti:aee 
geutttaaat aaaecetgtg 
tt*t«e»ggt tgtgcaetgc 
ttgattggtt gggggttttg 



aeatteatac agrtteteca 
gcaatcttte ettgeettce 
tgettaocaa agatatttca 



eetgactcag ctgtcctctt tteetcctcc 60 

cctctactct eccacagcat cctccctgag 320 

tcatagggag gtgctatctt tetgtettte 380 

catttatece eaaggcctag caeatgteta 240 

gaataaatta attgtggaat ageetogttt 300 

•caaecatgt geaaeattee tggaaaaaga SCO 

■atageeaag gaaaa<:tatt tgaeeattgc 420 

tMcaaette ttaggcctta etocatggte 400 

gctctctagt ctgcceacaa aggtgatatti 540 

aeeagtetat tettaaettg aeeeaagtaa 600 

getteageca teetgtttge agaatggtga ««0 
66S 



cttaaaagac aaaaacagga catcttagac aaatggccaa ctecagggtg gttggggcaa 120 

ggaaagaaga cgtgcttgt.g cacatcttgg taeatc»ggt ttaggaaget gtcactggtc 100 

aaatetggga eaacttffaae atcaaaataa ataatoattg taatggatta taaeteatcg 240 

atgtaagtet etaagtaeac aettatatea ataeatatgt aeatatacae ataeataeat 300 

ctttaeatae tactgaatgg eaaetaataa tggeatttgg caaaetgtta tgctaaeaat 360 
taaeteagge aagaaaeate aatggaggct i 



WOOIMC^ 
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attttaeaea gteteeaagt gaettteeae aaaataeeea ttattaeaaa gvaaaagata 400 

gataggittg cageagaaaa aaaaatgtea gaeateatct taactagggg atcagtgtta 340 

acttetecag catga g acaa gtagacaaac aaetgecatc agagaggatg aagtaagaea 600 

cageateaet tetotgaaat tetgg 633 

<210> 13 

<211> 616 

<212> Dm 

<213> Bom sapiaaa 



tcegatgato ttaacaecat attattttta aagaacatga i 
tttgcctatt «g«attttta agagtctget ea«ctettaa 



tgattaeata agagtaggea 



eaagtaaett teaceetcct tcaacctgto etettgccat 
tccaa^gtat ggttgcactc caaaaatcat gttaaacttg 
Bcaatttttg gtagagggta agagatagag aaaaatetta 
cagaeetegg gggtaaaata agtgcaggaa gaatcteatc 
tcattagtac gcatgacaag etgtttcacc aeaggetatt 
tatageagga tgggatgtat ggtgtgatat taaeaeatat 
ttaggtatat aegacctttg teacctagaa aeattgatae 
tatagaataa gataaa 



aataaettag gtgteaaaaa 
ttagcaatct aaaataatta 
agatattctg aattttgtgt 
eatfcgtgttc agtgaattce 
aggatatctc gygcaatttt 
gtttttatgg aaagttcaaa 
;t attaectatt 
tettcattat gacgtacktt 



120 
100 

240 

300 
360 



<210> 
<211> 
<312> 
<313> 



ataatgaata eagetgceae eageetecta tgeaetagag geattattet aggagtttee 320 

gtgtattaag cttatectga aattagttee ttettatgas tgagaggaga agtattacat IIO 
attgatttca ttgttagaaa tgggaaaatt tttaaeaagt gtatttagag ggeaaceaea ' 240 

ttttctgete tgcaaectge ttetcecect teaegteagg acatetagat gaaeecactc 300 

ttcsggaaagg ctgcagagaa acatgtccta cagaectact atcatctggt taacaactcc '360 

cagtggacgg accaaaacte cagaegette ecactttctc tccaetgcac ggatgctgec 420 

aeacatgctc atataeetct gaaccttcca gtgactaegg caeagcgaca gctgagttcc 480 

tgggegcaga aecactgggg cacgttttgg cagctatgag eaaatcactg tgeacaaagg S40 

caateceagt ttaeaettee aeagagagga aetgaataea etgceeacme tcaeetgae 59* 



<2ao> 

<21l> 
<212> 
<213> 



agtaaggagt gatctatete aaggcagaag eatafctecce tacaceagga ggaattteea 120 

t t aa c ata a g eaatgeeeca ag^atgettg ttatcatttt tatteaatgt tgttttetgt 100 

gttc^ggcea afcafctatgac ttgagataea agtgagaaag atgactaaag gaattcatga 240 

gacaagatga tcactattca gyagatggta tgattgtcta tctagaaaaa aagaaatgac 300 

tccatcgtaa t.tctgg9aat ttadaacag tgvetgggte ciggacaaac atttaaaaaa 360 

tcaatcgttt ccttgtgtgg eageaataao eatttagaaa atggagtaaa tgcggagcta 420 

agggyetgtg aatatataac ageaagaact cetgatctgc egteeegaca agfccgcetec 480 

ggagtggaea ceggeeagvg aaggcaggte tctggaggga aggtagagag aagataegga 540 

ggatetBcee cttececagg aageteeeeg agaaagggee aeaactgttt aeteeageag 600 

gctclggggg gattcag 617 



<210> 3 4 

<211> SIS 

<212> DRA 

<213> Bene 



tetttteaee atgetettaa t 
taattggaca etttggaatg agtgtceect c 
eagttagagv tgtggaaa«g aagtgattgt t 
aaggaagtag agaaatgggg cagtagceaa gggagaaaaa 
gcetatttaa tagaagagag agcagagtat gttcgaatac 
aaagaaaaat ggaggggatg ggatetagag gacaaatgae 
gtttgaattc ttcagccatt gtaataggag gggaagcaga 
ataaataeet attagaggge tgctgtgaag atttcage 



I taettttaaa 
I etctagttgt 
ttegagaagt 
gagcttgatg 
cattgagaat 
agtgctagcc 
geatggatat 



tattctaata 
ggattgggct 
gtteaaaagt 
tctgccatga 
agttgcattt 
gtttcaataa 
tttgaaaggg 



120 
180 
240 
300 
3«0 
420 
480 
518 



OlO 17 

<2ll> 373 

<212> 0«A 

<213> Bemo aapla&a 



; acceacttra aaacagcetg caaggcagtg tgtgacctat 



ggetttaaet ctgatgagga 
aaggtataaa gcagggaeeg 



320 
180 



tgcKctcctg ttgccsccct Qu«ttttt« ugacttttt ■ c cggp t ctt gctctgicAt 
etaggc^ga gtgcagtgac atgatgtett atacct.c«te tggetgagae teaetagaga 
aggtcactag Ctavuetag ag a gggg g ct gggeacagtg getcatgcea geaetttggg 
•ggctg^gc aggag 



rcmisovmn 

240 
300 
360 
37S 



<210> IB 

<211> €87 

<2X2> DHA 
<213> 



Bom sapl«aa 
IB 



attatatgce 
ettetctgtt 
ttetgattu 



tataaagect taaatttttt 
atataaagcG attaaggaag 



■tgagatetg ggtataaaaa 
gteoeteaag aattgaagaa 
etcaaggagt 



tgtgeaggte 
■atggggtga 
agaaagttta 



aaatateaea cagatggcta 
aaatgcteet tttagtgaga 
tgtaaaeaga ggaaggagaa 



agt'ttatttt 
gttttetgat 
gggageagtg 
cctaatgtgft 
actattcaca 
etatgtaaga 
tgcatettae 



aattaaatag catgaouat 

caecaaaett attcttaaet 
caccaactta aagctgaatt 
atctacteag cataaaacag 
gtttatggaa caattaatag 
•tattctaag geaegag 



•gvcaggaat 
gttcattaag 
aataaaattg 



120 
ISO 
240 



•geaatgget 4 
ttataaagtt tatttgagtt 
tgagatattg eagttagaaa 
taetcttace taaggtaagt 
attgeaatga ataageastg 
aaaggttctg caataacact 
atgtaeattt tatgtaetae 



6fO 

se7 



<210> 19 

<211> 546 

<212> DCiA 

<213> Rooo aapiaaa 



ettatagttt ggaageaatg ggagttggga geteeaaate atteatggga eaaatateet 120 , 

gtettatatt gettaaaaaa aaateetate taatttttaa gacagggtgt tttgetetta IBO 

aagcaetttg eatttaattg tgttaattas agaaatttte aatgctetct gaagaggtaa 240 

ttgatattaa ecatggtaat tetaatagct aacacatatt gggeataegg ttttteaeafc 300 

gtetaaacag tceafcgttte cttaaaaatg cagattfcag ggeeeeaeaa tggctgggga 3C0 

attegeaett eeagtaaaea ctteagatgs. tttteatgat etttcaagtt eggggaaaat 420 

ggagctegtt tteeaetagm ttaaagcagt atteeactgt atgcgttete aggccctaaa 410 

I eteeteaata agtaaacatc cacttaaaea tatecaggtg gatceaatga 540 



PCTAJSP1/V7323 



<210> 20 

<211> S47 

<2i2> nn 

<213> msma 



<400> 20 

etgetetata taaagatats gtecatgtat atggctgagt cttttatagt ccMaatgta 
tttttctgtg taetatggtt tattaaettg acttattttt ettettteag atttaiuwaa 
tgttaaetaa ttaaagtMC tteecaagta eetaeeaatg aeattaatcc tectcttttt 
gtegtttgtt ctttttaece ccauteeta ttaatacage aaetttttaa tatgattgte 
tacttttcag agtacttctc aacaacatag caaatgecaa aatgttaatg gaagtattaa 
tgaaaacatg eaaaaaatat ttctttatga ttetgatut tattgaaatt gecttagatt 
aaacatgaat aaatttaatt attatatatg tactcaaata gttggatata tagtectgag 
aaagaatcct tcactacata tgttataaM atgnaatga acacattace taagaagtct 
geactagaaa t«at«agat« ccttttcatt ettgacatet ttct.tett.tt tga*ceaagt^ 
autgta 

<310> 21 
<<311> T31 
<2i2> xam 

<213> Bono aapiana 
<4 00> 21 

tateatgctg ccgcttccaa tgggcatetg ttccaccatg ttgtgggcat teattggagc 
tttgttgctt ctcactgtt* aaccctcetg tataattctg gggtcccagc agaaaaeagt 
•tgttaeeet CMataggge aattgaagga tettteaaga agggaeaagt tgtauutggtg 
kaaaaatg aagacctggt gggaeaggga eagagtgaet 



: attettetee agtgg«geeg ecMttggge 
stgaga gttcagetga tgeageecat aeagatcaga 
cteetggact tcagsgtggg ggagggtgag agggatgaag tecggaggca ceaattggga 
aggeeateca gaatgctcct attetgtttg ggagctgggg atgggaatgt cectitcctga 
ggggtattta tggaataaat caaateaaat cacagaaate aaatcacaga aateaaagct 
ggagattcte tctccctct« cttgctggca gecaggatgt gggcteatga ectaaaetea 
(Tteattcaga aattcceecg gggaatgeag tcttacagga gtageteaag gecAggeagt 
ggctcacacc t 



130 
ISO 
240 



430 
4 80 
940 
547 



120 

tao 

240 
900 
SCO 
430 
400 
S40 
600 
660 
720 
731 
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12 



<400> 22 

cceatctgtc tgaatgcctc ctgtagtggg ggaeteaete eetaatgaat caateectet 
tgtctttgga aaggtettec aactgaaetg gacteeaaea tceagtgaag ctcctecact 
catcctttta gctggaccct ctggggacca agacagcaga ccagctgcct cttctaeagg 
gcsgccctcc aaatggctgg ggccactgtc ttctetgcae tagaagacct ttctatggta 
gtatccttcc acataagcta tgacttctat tcccaggaaa gcctgatttg tetectctaa 
atgeaettee aettatetgt gaccctctt* caatgaaatc agafagagat aaccctgatc 
ttctaactca gageaageaa getcecaggt cttcagagge eetgeagggc acacagatga 
cagcggatga ccagagggea catgcettgt ctaaagggga tg 

<210> 23 
<211> 6»3 

<2i2> on 

<213> Beau aaplana 
<400> 23 

ttteaeeaet atgtageeta aagttattee gteateeatg aetatcetgt etaaagagte 
tgaagatett tatttggtag etatggettc agctagttca tttgctaagt tacetagagt 
ggttgacaga tttetaatta taegtteatg agaggttaet eeecactatt gcaag»gact 
tetgccaaac ataggeowa atteatetcx ttggtttgca ggtacagttt gtetaateet 
ggaaaataat ttcaatgaac tactteagcg tteagaaaca ttggagttat aaatagaaag 
aggasgagcc acataaccta atagacaatt aeetetcata tgccagtggt caacacatte 
ataagcccat gtgtgcfctga tccagggaec acacagggtc cctgatggat tctgaaattt 
aaggetttgg attactggta acagagacat gttaaagtac atgtcttcag tcttgagtag 
agtgtaatea gtctgattte tttttttttt taatgagaca aacatcaggt aaagaccttg 



tttaagtagt ectteauaa taeateteat teetgaeagg ataaaaeaag ttttataaaa 
t'atattatat tctgggttca etaggggaae ae 

<210> 2< 

<21I> 669 

<212> IStA 

<213> Some aaplcu 

<400> 24 

ecttcctcat ctttgctgct etetgetgae aatttaaaaa cecgaeatgt gttaaetete 
tecttgtett ec a ac ccaec eaetUteae eteagtgee* tgeteeeagg tggcaagcag 
agaggaetgt gfltttgatg* gttcattcat gcegtggett taattactga taagagettg 
attataeaea tteteaaagg cattggaaag ttaaaagaaa gtsettttag gtageagtee 



120 
180 



360 
420 



120 
IBO 
240 
300 
360- 
420 
460 
540 
600 



atgacaaatg cagttcatga aatctgtgtc cttttcatte ccttctgagt aattcctctc 
tgtetctate aaagcettgg atactccatg gtttactagg cagaaactta tccatccaac 
acagecaeat ggatacagct ttgtgctttt ogacaataac cacttgagaa aaectgacct 
tttcccccae tettcattca gcttctgtcc tgctgaaaac' aagaggacat cctgceacat 
tgtcatetge tctgeettae tettgagaag tctagttggg aaaaeaggce et«ta4iaga« 
agscaetgca atgccatggg «tgaggacaa taaaagtgat ggcagcagag caetggagag 
cagagytggg gtcaeeaaet geccaaatgg cactgtcece teagaaetet tgeattcget 
tttMcgea 



<210> 25 

<311> £54 

<212> DMA 

<213> BOM 



1 aaplwu 

•ttatgaeag «ttgteatta aagataacat 



teeaaagaga Mtgggeata 



1» 
240 



ggcatatatt taecacteee aaggaaatag ctaataaagt aatagagtaa agattaaaat 
aaatttaatc cateaeattg aoaatgatta aaattaaatt taaageagtg 

taeagtgagc tggtgtccat aeaeactgtg atgagagtgt agaaatetta 
ogaaagcau tgtatcaaae actttcaaaa tgttcatact tcctaaeeta 
ttttaagaat ttetcctaag aatatatctt tgtttaaaaa tatttaeata 
gattttagi:* ttattttgaa agcaaaacaa cecacagaat ctcaagtata 
aatggaatat cttatagcca ttaattttag agatgaatat ttutaattt 
etatgateaet ttaaatttta aaaagttaea tageagaaga ggecatattt 
cttggauM tatggtstea etaeagaaafc gttgtagtgt tatiegetgae 
atetaggata Mgggatatt eteattttea tttcacettt agta 



ttaaaateaa tettteaatt ggataagagg eagggaaatt agettggftag gtaaatetat 
tatccagagg eaaaatttca tgggetttga taaaggtgga tatttttcga taaggagga* 
agagtaaatt ttactaacat aofcttggett ttgttcagtt ttettaaeet eUttttege 
tttattattt atttttttgt tttaetettg ggaaageaaa ttatttgfctt Uteaeatet 
tttQMOtce Mttttyat* •ttetgatet tttttagttg cttgaeetgt •gaeectcta 




300 
360 
420 
480 
540 
COO 

ceo 



120 
110 
240 

300 
360 
420 



130 
IBO 
340 



WOP1KC7S0 



PCT/US0MJ7322 



eaOMcatto eanseetet tctea««sga geafitcntga tQagettagt ttectan< 
ngsetgttg cgctggMtt «ae»««tgu ctgaauttg eamatug tacMCtatt 
gagaacaaae ateccatste tttatcaaag etctteattg gctttggaaa aetgetgtag 
gcctaaggaa aetaaaettt etagggatat tetaggtttt aaaeatatga gaaagagaaa 
gaegtoggtt ettatttaag agagttta«« agacctUte ettgaaatag tcaaatttat 
aaatgacata aggctgtatg tgtagtt 



<210> 27 

<2H> «22 

<212> DUX 

<313> Bcao 

<«00> 27 
ataaaataea 

tgetctcatg 

cttgcccatt 

atBCtgtcat 

gtgrcttatg 

tttcaggtct 



•aplaiw 

gatetgattg 
aaagttcata 
tgtgtacact 

etttetgett 



tgtcaetete etgettaata tttgtagttg i 
atccttaetg tggttgtaaa tgeectttta tgatctgtee 
catcttgtgc tactetcttt etteatcast atgctccacc 
■tttttttta aaaaagtafeg gaacatctot ttccccttat 
gaeaaaaeca catgttatat tttcteaaca caeaatttta 
tacaaatcta etaatetttc tgt.ctggagt gttetttctt 
acttgtcaag ag^gcaaeag cateatttet 1 



aattetgtea 
agcettttag 
cgtggtaggt 

<210> 2t 

<2ll> 69* 

<212> Ota. 

<213> BoBK 



gcategtate 
gtgtattata 



agaaettatt tacaggtttt gtetetteta eta&ggegtg 
tgtgattttg tatatttage geetaeeatg gtgcttaatt 
tg 



420 

ft«0 
COO 



120 
IBO 
240 
300 
360 
420 
410 
540 



aaetMteaa aagaatatefc tgtaacatag aataaeagat ectagtgeat taeeeactet 120 

ttgggettta tegcttttcc accatcatta tctgcatcac tgeetgeagg ttttctacae 190 

ggecagggtt ggtctctgcc tgctcaatag tcsagtcaaa agaggcagga aattaacacc 240 

ctctggaggc agcctttgag gaatgatcca tgggaggtgg agtataaata eetcagctct 300 

gtttceteta gagatataae taaggaatgg gttttaeatt gtttetcaga gttteetcaa 360 

ggttttaaae ttcaatcace cacaggggta gtgggcttta tcatagtata catcctttgt 420 

ggettecett cettettgte teacttetec atteeaaaet aggatttatt tetttteect 460 

uucaaaae aaaatgrttta aeetgaaace cttacaaaae aegtaaaatt tatatttaaa S40 



•Mtctaaat atttgaggag agaaegaaae rtaagtatat geccaggtat aaeacgattg 
gtggagatag ctttaaaaaa gttcctgaaa aatttagttt ttaaaagggt accctagtag 
I «ttc 



PCT/US0M7J23 



<210> 
<211> 
<212> 
<213> 



2f 



aaagcettcc aagttctctc cttctgeagc ataaagagac aataactcag aggaaggtat 
ceeeaggagt ttccagacag etgeaeagat ttaagtgcag aaatctgagc agaggtatag 
tcetggcatt tacatgaaea cctttcagta geaggaagaa taaatggaaa gagagctaca 
gaaataceag gggegaagte tteatetgaa agtecaatet ttgateaaga gctggtagga 
agtetgagaa tttgtatcag eagtgattet aggetgtetg gtctgagtaa ttgggateag 
ageaaeaget gatateatge ttacettgtg eeaggeteee ttetaaggge ttectggaea 
ectgetegtg teagtectea cagcaatea c atgaggtatg ttetgttgtt gteteettgt 
gcggatgaag aeaetaggca cagagaaaae tggceaeagg tgtaeagctg gggaggceag 
ageeagaatt eagacctggg gtgtcttgge tgatgtgage tagtgtgggo eageatggga 
cacagaggga ggattagctg gagaageagg aeagagggea agagagaega gatcteegae 
agtgctgggt eagagaeaet tteetgagcc atgattaaae etgattatgg gaeatgttfct 
■agcctgteag a 



<310> 
<211> 
<212> 
<213> 



30 



360 
420 



720 
731 



acagccttca tgtgtagtgt atgctcccag ctaeagetgt agttaeeeaa teteaaagea 
agtaaacagc aagattecac actagctett aacrggccaa gctatattte f t aa ct apa 
attgetattt gtggatttoe ataagttata ataacaegat aagaeeaett tateeatgta 
ttetagtgac tttttcttee tatag e aaaa agaaaaatae atcttteaee atttacaagt 



ctectgagag tteeatttcc 
tcttttetaa ageatacaga aal 



gctgc ctgt t tttggeattg aa ec ea g gaa 
aagaggeea^ ttetagttag gcttttgtcc 
gattaeaaaa tgtgctteaa aggtttaaea 



100 
240 
300 
360 
420 



PCTniS01i07322 



aattgaaatg teettaagta ttteaaataa attaaggaag aattcecatt eecatagtet 600 
tctaettte« tcttccacae etatgatgaa tgtcwtgaaa ag 642 

<210> 31 
<211> 592 

<2i2> am 

<213> Bom aaplana 



aaaaeatatt gaaggttut gtaettataa aaaeeteate atteeetaaa gaaaaaaaat 



etcaatttgg tttagtgtca 
tttattcatt ttgetetgtc acatttagaa 



aggtaattat 
caggcaaaat 
tatatataaa 

ccccaagctg 
gaagtgggag 



ttetttaaag 
teagaaetgg 
acagcattaa 

ctaaattcgt 
ggtgttcccc 



ttgtagtett getttetaea 
tgattttgat 
attgttatae tttgttcagt 
eattgtgtaa atataectcc 
ectgetagca gtettaccag 
cteaatgegt ggtgtgttge 
ggtcttatga atgtctccat 
agtageettg actgtttacc 



tcttaetaat 



ggatte^gt 
tactgtagtg 
ggttataaaa 
agctggcaaa 

tgetgtgttt 



gtcteattta 
catggtagtt 
agaggcttta 
eeettgggaa 
gtaagattat 
eaacetcget 
gctgtaacaa 



120 
180 
240 
300 
360 
420 
480 
540 
592 



<210> 32 

<211> 405 

<212> SNA 

<213> Bcno aapiana 



gtggttetet ttgeteetgt etg eeet ctt gggeeeaata eetagtattg tgettaggat 
tcacaaaege aaeaaataet tackgageae etactetgtg ecaggtgetg tgetatatgc 
tgagaaaaoa atgttaaaea agatggataa ggttttcfcte ettatggtgt eeatagteta 
gtggeaaaga caggtaataa tgacteagtg tattctaeta aggaeaagea tatcgtgcta 
j agaaaaeetg tgtgggaatg ggteagggaa ggtateettg gagtagceee gtttgaaetg 

ggatetgasg actgagagtt atetaagtgg ggagageatt gcaggeaggg ggatcageat 
gtgeaagggt tetcagaaag gagggagaae aatgtgtaag aaatateaet gtagttgeaa 



120 
XBO 
240 



420 
4B0 
4BS 



<210> 33 

<211> 695 

<212> DNA 

<213> Botto aaplax 



teattattat aagaattata agaattctga aatattagee ttaaaataae eaagtUata 



PCT/IIS0JA7322 



aagcttaaae 
aataetattg 
tgatatteac 
etaeatgttc 
ttttatggta 
tgatgagete 
aggtaaaaia 
atgttfcatac 
atcgccetia 



tttttatgga 
ettgttcaet 
taatetagea 



attatceatt 1 



Mtactga aetcttt«ea 



tttaagagta 

tttttaattg 
Ctatagtttt 
tgcttttett 
ttttgtattc 



120 

taacaatgat tacttgaaca tagtteagct aaagctttta 100 

■tttattt«cg cattgcttte caccateaet aaagtaatta 240 

tattctgatg gtgeattaag aattgatett tiacettaata 300 

ttgcatteat caagaatatt ceattttget tatattctaa 360 

t c a c taaeat atetageaaa ttataaatat gteatttttt 420 

tgtagtgcta tatatttagt tattttaaat caaatactta 4 00 

atgtaeaatt ttcaattctt tagaatgcgc ttatgaaata 340 

ataacaaett taatatiatct tctgtatcta tagcagatga 600 

tattaataac tgtctcfcate teaagttetfc catagtgagc 660 

ctgtagagat aeata 695 



<210> 34 

<211> 655 

<212> OHA 

<213> aeno 



; tetsagtaatg 
r ggetgaeata 



tgatgaagta gcaagagata ag^agtct 



taettaatgg 
oatctgcctg 
gctactcata 
cgtttcaeca 
cccctattgt: 
gctagaatta 
ccatgcaaga 
tgeaatgtee 



atacataeaa 
aaacaatctt 

gteaccctca 
ccteccttca 
taccxttgac 
atttcctage 
agctctattg 
eatteetagt 



tttmttce caggtatetg 
Utgteaaet ettetetctg 
acegeetase 
ttttctcaee 
getttgecea 
gatgacatct 
cccatgacct 
ggcctgtttt 
tgeattetga aatataaeafe 



ttttggactt teagttaaga 
ttaettteoe tattttgeaa 
gaeetgegca tacactgete 



gattatateg 
aecttggtgg 
tggactatta 
tggagttgtc 



eateteatoe tettccttcc 
tctgtctgct tgacaggaoa 
cagttactta ccttttatgt 
gaagctgagt gcctgcteta 
ggg g gcttct ctagceaatg 
etgagttcae agtat 



120 

xeo 

240 
300 
360 
420 
400 
540 
600 



<210> 
<211> 
<212> 
<213> 



> a^piana 



I tgatgtcttt ttttatccca 
aatetgcttt aattatcatc ctatgagaae atttttggae atgcatgaae atacaagtgt 
tetatgtaee cttecacagg aaetattaga ggttaageat eattcagcea aaaatgaeta 
gacaaaette aatgagagga etgatgtgaa catttaaata tatateaaga tagatetaag 



120 
180 
240 



PCTAJS01W7J22 



9tt:uM«tt •tt8*«aatM 


aaattggaag aacaatgtat 


caacgttatg ctattcaaaa 


300 




ataa tgcatgtaaa 


caatgggaga agaagggaaa 


gtaaaaaaga caattgtaaa 


360 


«9C*cgtt*t tggatAQCM 


atgtatowi agtuagtac 


•eaeattaaa cttggcaaac 


420 




aagaatatag atggetaatg 


aeatttatae gtataaatag 


4S0 


9cctta 


aaae aaatattMa 


•eettt 




soc 


<310> 
<211> 
<212> 
<213> 


i6 
M 

ttn 

Bom Mpl«M 








<400> 
vgecgc 


3C 

eea« gtcasggaae 


cgtggtcfcaa gteceagett 


tattettagt tggaggagtg 


so 


«eetta 


««ta tgtcaum 


eecettagge cttttggttg 


tegtttteat aaaaggcagc 


120 


ttgtet 
ttttca 


tget getgacMte 
ccet ceaeaggtag 


atetttgaga gtgttagaet 
caaaatettt aetetaaaea 


taaatgagat ectgeagug 
aattgtactt gatteettga 


100 
240 




aaca aaagaaaaae 


ctggaatttt attaetacaa 


acatattcta taagceetea 


300 


tgtfttatttt ttaettttet 


tggageeeet eagftaagaaa 


aaeaaaaeag ettttaatae 


360 


•etgttttea cutggeau 


gttcaaacae agacaaaggt 


agaggeaatg gtatgataaa 


420 


gccccAflge* tec«tc*eee 


agattcaata attaeeaatt 


eataateaae ceaatttcag 


480 


etctecacct cacacetcac 


tttttaaaag acagatcctc 


cctcattaga ttagttcatt 


540 


cacaaatatt ttatatgate 


ttgaaaatat aagtgctcct 


ttaatcafctg tgatatcaaa 


COO 


ttcaaaatta acattaatte 


tcaaataaat agggetattt 


tgatg 


S4S 



<210> 
<211> 
<212> 
<213> 



31 



eetgtttata tcatuwtge ettttattte atttatccae atgctataat cacteaatac 
tttgttaeta tUttgtaaa cagttatett teagatcagt taagaaaaat aaaaettaat 
tttaeettaa tatagtaett ttetaatget ettccttttt tatgeagtte tttttgaeat 
ttsteatagg gcaggtcag« t^gcaatgaa ttatteeagt tttgtttgte agaaaatate 
ettatttect tgaatttgaa ggataatttt getgaatgea gaataatagt ttggtagett 
ttttgttgca aeactteatg tattetectt tcrtttgtgtt tgeatggttt etgaagagaa 
agataatgta attcttatce tttttcc^tot atggataagg tgttggcttt teceeetebc 
tagettettt eaagatttte tcttetcttt ggttttttge agtttaaata tgatatgeet 



120 
IBO 
340 



420 
4t0 
540 



gygtTQ&gat ttggatttat t«t 



<210> 36 

<211> S04 

<212> Dm 

<213> Htwo 



aeaggctctt 
ttaattttce 
ggtteaetec 
tgcttteaee 
aeatgaaafeg 
ggctggactg 
aaagagactc 
gcetttatcc 
ggatgaattt 
aggc 



aaplana 

gctggcttta atttaattta atttaattae 
ggtaatagtt gcatttttaa taaatctaat 
actgagagtt ggatcctgag trgaacacag 
atgtgattgg atrteaggga aecaangge 
eectatccce acacaectgt gtttaatgtc 
aeegettgtc teagtcaaaa tgateaaacc 
tgaaaggaaa atggaggtaa gegagcaatg 
tatggacagc aclctggtgg tggcctttac 
aeaagtcact gggeeaaett agaactgtaa 
tatgaetact gattteteet ttgeaaagae 



agcattttce acacatgecc 
atataataat gactttgttt 
agctecagae aggggegtet 
tcctaattgg aaaatagctg 
eteagcaage ateccatagg 
agttgageag geattcctea 
ectggccaag aeeattatac 
ggagtgaccc actgclctct 
tcaaacatag ttcaaccaaa 
egtggttgat atteateggt 



<210> 
<211> 
<212> 
<213> 



3» 



PCiyUS01>073ZZ 



120 

leo 

240 

300 
360 
420 

«eo 

340 



agae taagagtgta geatcto 



ggtaeaatgt ecagtgcagt teaegggtag gtaaatetae tetgtgteee caeagaeeea 
tagaetoeca gggggeaeaa agt c aat c a g ggcetgaeet fcggtagtgac atgtgttatg 
tttgeaaagg etgtgaeagg taeeeatec c aeagtggtgt taeeceaatg ttgetetatg 



getatgggee agecaggggt tgggeaeaee atgtgtcttg < 
tgceaigttg cattccaggc atcagccatg ggacceccaa gretccaacc atgtccagtr 
ctctgcagac acaagatgta tg^gccaagg caagccatee gcagcccfcgc tggaagggca 
gtgcatatcc aatagrttgga aaeattggte aeetagtgta aggtgtggge ccagtecaea 
atgcaattgg agtatgttaa cetctgg 



120 
IM' 
240 



420 
4B0 

540 
600 



WO 01/M750 



PCT/US01A7322 



Itttge taatataaat gcagactttt tttaaaaaaa 60 

agetttattt ggaaacatga tgaaaaatgt gatgtattta tacttaetga tacteeaaga 120 

aaaaaataat aaaatattta gaaagetcet cceatcattt cctttggctt tttaactcta 100 

ccagatcttt gsgaatgoat attgttgctg gttaaccaga tgaaccacce tttccttact 240 

agttetgcaa gattcaatat cattcatagt ctccagcact ctagagtaat cattactagc 300 

tgttaggaaa attatggtat ttcctaaaaa etttctttgt gacaagtgaa taaaccaaaa 3S0 

ggattaaaaa aaagatgite cagttrggga aaaataatgc aatgaatact. gcatetgatg 420 

eaccatttaa gaaagagaga aaataaaaat getcatttet aattgtoete attUxgcag 460 

etteeeaaat attettctat ttetttettt ttaagtaatt aceaeatttt catatttget 940 

gaateatgaa 930 

<210> 41 
<211> «17 
<212> DMA 
<213> Bcoo saplau 



ctgimccae tgggtettgt atgaaagete 



agaetettag cggeettcag 
accaggaeat ctcatgtgga 
eattaatgca 



caaattgtfca 
gatcagttaa 

ttttctgctt 
gttttagaat 
ttaaatataa 
taagtgtcat 



ettgetagct taggaaagaa 
tcrtactatg tgcattetae 
tgtctggttt aatttcatcc 
agaaacagtt ctgagatgas 
atatagcact tgacataaaa 
ccccttagaa ttgggcaCtg 
tattttgtta aaaataagta 
gttttca 



ataccctttc attgtttggg 
aatgtggatc gctggaagaa 
gttgageaca atttcetgtt 
tagctggcee gatatattta 
actecgtaga attccccttt 
tetgaetgee aaaacggaea 



ettaaataac 
tatgatgtat 
ctagttgcaa 
gagtacaagt 
gtacaaggtg 
gaaagetctt 



120 
160 
240 

300 
360 



<31C> 42 
<211> 653 

<2i2> om 

<213> Bona aapiana 
<400> 42 

etttttaatt ttgtttttgt ageagttgtt tgtatecatg tgtgttggtg cccatatgta CO 
ttgtttgggg tttggttatt-ctctcaaaac caagttaecg taaaaagttt gaattttagt 120 
atttetttat tgagtagtgg gaecgtetag aetgtgtget gaetettaet aaagteattt 160 



rcTWStnnenu 



gtttttet.ta cccgtggaga ggtgtattct tgaacccttt aaacgggtct ctactttggc 24 0 

ctaagaccat attagaaaac ttttttgaag tcacttaita tatgccatat aattaaaaag 300 

ttatacggta tattetccca ttacatttta gccacaatge ccgtatatta aataagcaaa 360 

caaac«ata£ gtggcaatta aaacttaaaa aaaaaagcet gaattggete ttagaaatat 420 
ttaatcaagt agtatecaet agaacttaac atttcatcct gtggatcatc aeaeaeaaaa ' 480 

taeeeaaeee tgctgteatt eagggteeta geaggaacag gtageateaa ataggataat 940 

tgatgagage ttaagaaagg aaetatttao aaatatgtgg ceagattagg ggaaaccagt 600 

aaggttggga atgeegceca ggatutaae aagagtgaga atetatttct act 653 



<210> 43 

<2U> 642 

<212> om 

<213> Horn I 



attgatgage 



wctect ctgectaatt 



tggaagtcca 
ttatttiaea 
tcatgtcaac 
gaaacttggg 
ggacaactgt 



ttaagateta 
taacatgaat 



cttttatgaa 
utttgaggc 
ttctggattc 
ateatcagae 
ggacattgtg 
tgeaaeatgg 
tttatctate 



aggtttttta 
aataaccttt 
•tcttcttaa 
gatctgttte 
atatagttag 
ctttgatatt 



atggtetcag gaaeeettta 
taatatgaat tttatatata 
cttcaaaaat ttcataagaa 
tgcctggttt aatagaagac 
aatatglgtc tttggttgaa 
aaaagggtgg agtattttaa 



aatattttat 



ttgeactttg 
acgfetggtte 



eaeateatga aetatttgta 
•atgggatee tttgeteatg 
attgagtfcat ge 



aattgaatat 
atacatgaag 
cagcettttt 
gtaggtccta 
atetggeata 
catetttttg 



120 
160 

240 
300 
360 
420 
460 
540 



<210> 44 

<211> 674 

<212> 0H» 

<213> Bono aaplana 



gtataggggt tgeeatggta acteateaag tggtaateet gtacetttet gagtgaaaae 120 

cttgaaagga gaagaeaage aatttgggga gataaeagea eeagaaattg agtteatetg 160 

baaettagge tetetgtgag tttgtttaoo agctattcae catgtggatg aa aaaca g ta 240 

aaaagacaaa aaagatteao atttcaaggc tccctaaaat tgccaattcc accctatage 300 

tgattctcag caeaggagga aatgggaeta gaatgetggg agatgacaet ateategaae 360 




*gtoa«etee wnasaAQe et*»ttgtta etrcteuto f 
eCQngcagg attetgttta atecttaggt ta«sgecc 

tcMttaeca eeetocMce etgaggygcg acatsMcca taetcaeyea c cg qc gc a tg 
cteeetecte ageaeetctt otaeatteag aoeteetsea tmat«ee9 asuetcaa COO 
ecettcsan «et«ctflaas ateatatgae tgateatcaa etttgatttt t«aeccatet CM 
le C74 



<aiO> 49 

<211> C0» 

<212> OKU 

<213> BCM 

<40D> 49 
gcctmaetga 

eaaaaauga 0t«ttgctg> ccta^pseca tgaggaaaM ecaaatce** 
ttggaggaea tttgrt^kaa actccacact tccatgagvl^ ctgr*ycctt 
gtocegacae agaacattct gaatagttca atgcctcttt ctjrttaaagB 
cactctgccg ctcaatcttg gacttgtttg tgcacagagg tccttgcita 
gcttltaact ataattcaca gagtcctttg aaeacataaa gggaaagcca 
t«tt«aggat gtataage^e aaaaaatgaa eagtgaatta ateetagtgt 
tttttttaaa uaagaatet aageeagaat gaggttaetg cetaggeaaa 
gclcatcaca ggtgagtgta acacgttttt eatatgtaca aattaageag 
•aggeaetca aaaggtaaaa gaataccagt eeaeoeetet gatttgteaa 
tgteaaetg 

<210> 4* 

<211> S22 

<212> OU 

<213> Bens aapiana 

<400> 4C 




laatteaggg f 



I attaaaaaaa eataaetata aaaataatae 



attt aeatageatt taeattatat tagttataag eaatetagag 
atgattaaag tgtaeggagg aatgtgcata ggttatatgc eaatactgce teattttata 
tgagggaett gaacatagaa gggttttgga gtccacagag gfccctgaaac uattteecc 
ttcccatgcc t^ggatgact gaatcaraca geagcaaaaa tgaatataet caagctatat 
gcatgagtct cataaatata atgetcacag aaaaaagcaa gttgcagaag ggtaaatacg 
grttgatatat aaaggtgcta aacacagaac tatfctaalga tataeggatg cagtaaaagt 
•taagaaatg tatgcaaact taettaaatt cagggtgttg gttaettgga gtaaggegaa 
tgtttgggat gtcagtaggt aeetgaeaaa «ggeaactta ae 



130 
180° 
240 
300 
360 
420 
4S» 
522 



<210> 47 
<211> 681 

<ziz> am 

<213> Be«o aa^ana 
<40l» 47 

ag cf ggg t o ggcaggagtg gteteteaB* ggtgseattt gagetgagac ctgaatgaca CO 

agagaceaat gtcagetcce tttaagaaag ttttcetttg ttttagtgge tetetcesta 120 

ctcttatttt aaactcactt aacatcaata taaaagtgtc Ctttgcagca ggacactttt 180 

aggaggtctt gagccectct eccaccagca cteatctgtg tacaaacaag ttgttgctag 240 

tggtgttgga gcLcgltttt cccaagette acettggcat tacccagatc tgttcaaeee 300 

tgggcatetc ttcctceeag ctggatgctc acccaacttg ttetgcctea gtttctggag 3«0 

:ttgaa agaaagtaca ggactgggtt gaggeagetg 420 

letea eeagaggeet eeatatet^g taggeeacae tgsetgeeat caagagcrgg 480 

S40 



gctgtgffctga clgteeteat gaggttetee tetggettga tcaggetcet gaceateagt 



<2I0> 
<211> 
<212> 
<213> 



I gctataaaeg eteggeegea ge g g c gc c gg cagagagccg 
cegageeeag eaeageegee etetggaese tgcggaeeee agcegageec ctteetgagt 



aateetggag ggcggceggg aggaggaggt gcgcgeggec atgcaeaccg tggctacgtc 
cggacccaac gcgtectggg gggcaccggc caacgcetcc ggetgeecgg gctgtggege 
caaegeetcg gacggeec^g tccettcgcc gcgggccgtg gacgectggc tegtgcegct 
cttettcgeg gcgctgatge tgctgggeet ggtggggaac tcgctggtca tetacgteat 
! caaettetae atoggtgagt g cgg a ceyct 



120 
180 
240 
30O 
3S0 
420 
4*0 
9«0 
948 



<210> 49 

<211> 693 

<2i2> nm 

<213> Bono 



WO 01/66756 



PCT/US01i«7322 







23 




<400> 49 








aagtcgcetg 


tetttgatet ggtagceagg 


ctgtgatgge tagctttagg atattttece 


60 


tatattcctc 


ttgctgtcag gttacccctt 


ggtataeetg taattgattt ceccagttag 


120 


agagtttaga 


tgiggacagg ggaagtacaa 


actacagctt agtgcaagat aaaccaaggg 


leo 


tgtaattatc 


aagttgtact tgaacagaaa 


tattacccaa taggatttcc aaatgaacag 


240 


gatggeaaag 


agttctgggg tgtggaagte 


agagtaggtg eeaaaggatc tagatcaaag 


300 


gggttggtag 


akgagcaggg atgggtcaga 


gaaatctagg aetgttaaag caagcatgac 


360 


eeatggeeatg 


ttetgaggtt ggtaaagtga 


•ttatagaag gtgagaeoaa atgtgagatt 


420 


gtgagatttt 


aaccacccca aagagggagt 


•tgtgccte* ggeaaagaaa atgggaaaaa 


480 




tatatggeat atttgaggag 


eaaagataag ttcattgtca ctagggcaga 


. 540 


gcaagggata 
gtgataaaaa 


agtgaatggt gtgagacaag 
taattttcaa atgagagcag 


attggagagg ttaaeagtgg ceaataaeaa 
eeeagcaett ataaagtggt taatgtgeac 


600 
660 


eaagtaetgc 


ttiaagttat oetgeagtat 


tattg 


695 



<aio> 50 

<211> 506 

<212> nui 

<213> Bcno 

<400> 50 



tgtagtatag 
octet tgcac 
tcttcacaca 
tcatcacage 
tpgetctcct 
aeaggaaatt 
ttttaceate 
ttaagaeate 
tettgtctce 



sapiana 

gatatttetg tetgttgete tgaeeaggta etgggecate aecaatgeee 60 

taaatgggcc atctcaaatt gtatctctat cccagtgetc ttctcctaga 120 

cacetaetcc acatgtaaga ccltctacat tttggttgtg ttgttcatca 180 

ttgeceaaca agaacateca gaagccatca tcacagcaec aetgcccagg 240 

tcactcttct tcctcaacce cagectccat gagaggcaaa ggcgcttaac 300 

ctgettgtta atcacatgaa aatcaageat gcttatagtg tcctagtaca 360 

tactttcaaa eaaggaaage eaeagaaaee etggggatea ttttaggggc 420 

tgetggetge etetetttat tgtttetetg eeagceaag* taeeaeeata 480 

ttcatettge tgagettttt ttttttttte tttttgstac caagtcteao 540 

eaggetagaa tgcaatggta caatctcags tcaetg 986 



<210> 51 

<211> 23 4 

<212> OKA 

<213> BiMo aapiana 



aaageaaagt ggeacetege aaa e a c cctg tggeeccaag tagteteaee c»aecttggg 
gaagaagcag aattcaagct gtaaetgcet gttggagaga geeaaeeete ggeetetgte 



120 
180 



ctegaaagge agcaecaaag ttttccaagt ggaatcaaat gtgcagggag gate 



PCT/D50U07322 



aegtgtactg ageattgtee taggtatttg agataeatca gtgaaeagag gatccttaac 120 

agaeaatata cataataagt tatgtaatag ettaeaaagt gaeagtaoet ttgggaaaaa 180 

ggaaaggtat tataggataa agatgatcaa tgaaeaggaa gtttgeagtt ttaaattgag 240 

tggtetgggt uggaagatc ataectgaae eaagaeacaa aggaggttag ggaatgatga 300 

gecetgca 300 

<210> SS 

<211> 584 

<212> KW 

<213> BCM 



ttgeagaeet tggcttggct tcaggctgtg ggggctetge aageeaaggg tttgagttee 
acctccagtg ettflccagca atgccacett gggtgacctt tatettgeta cctggaaagt 
ggggatgctg geagcccctc ectcctggca tcaetgacac tgcatggtca gggtgtgate 
cctttgggta caggcggggg tggtggacct cccaggtggg caggtccagt ttggatgaaa 
ggccaaggac gattcatagg agageacagg agtocttgct tagceecagc aattceacag 
aaeetgetgt gaaetgctgv ctgctgeccg taaettttce ctgteectat tteeaetcet 
tggaggeegc aagaaeaact gctgg c t g g e ettggeeaet gcet 



120 
180 
-240 
300 
360 
420 
480 
540 



<210> 
<211> 
<212> 
<213> 



54 



ttgtgttgtt tcacagttte aetgtgacag tttgatgtta ggttgattct ttttcetcck 120 

etgtataaaa gattatgtea ceagaatett ctttcattae tttggatagg acctaaagga 180 

oeeteteaat ctgaaaatet atgctatttg ttatcacaga gcagttttet gctgtcattt 240 

etttgattgt taetttteta tttatteett tttctettte taaaatgeea ttatttgtat 300 



WOtliWTM 



# 



«tt««B«tea ti«atctff*g •tetetgut ttgctsttu tgtetut«t ettttf^i^ 3C0 

•tggtttce* tgtctccug tetttgttct etattgtgag atattacttg tsttgttttg I2Q 

tec«9Mt*t taatttegtt etattcattg Bctattettt asttttgctg ttgMttttt 4ao 
MMtteagga Btagtgtfltt tttctttng sttatttttt tctgtgacct Mttgcktct 

tcttscgyn tettattata SEO 



<210> 5S 

<211> 234 

<212> mx 

<213> Bcw> 



tetettgato geggeeagtg tggectwsM gatatggsgg cetetgggga gtgtgagcaa 120 
ctgectaMC ecKtectgt actttctttc — g ggg g go aMtttgagt eaggetccto IBO 
eagaaaetga ggcagaaeaa gttgggtgag eatceagetg ggaggaagag atge 234 



<220> SC 

<211> 5B5 

<2i2> cm 

c213> Bono 



tuectcatg aggtaeaggc aacacagccc gagccaggte catxcgggac catcctactg 120 

fltBtgtgycc tcttcaccct etgttttgtg cecttccata teactcgcte cttctacete 100 

aceatctgel ttctgetttc tcaggactgc eagetettga tggcagceag tgtggcetao 240 

e gtaetttctt 300 

s aagttgggtg 360 

•Bcacccagc tgggaggaag agatgcccag ggttgaaeag atctgggtaa tgeeaaggtg 420 

aagettggga aaaacgaget ceaacaccae tagcaaeaae ttgtttgtae acagatgagt 480 

getggtggga gaggggetea agaeeteeta aaagtgteet gctgeaaagg aeaettttat 540 

attgatgtta agtgagttta aaataagagt atggagagag eeaet MS 

<210> S7 
<211> £60 

<2i2> mx 

<213> Bcaao aapiana 



geecagtcte eaagtaeagt cacattctga ggtactgagg gttaggaeto eaatgtatct 
ttttgagggg aeaeaattta aeeetaatag aecacaatta aaatggaatg eaataataaa 



120 
IBO 



WOOl/WTSO 



aactaacttt tattgageat cegtagtetg agtttggeafe tgctcaagag tgecttacat 
taattaatgt aatcttcaca atcctatgaa etcagtatca ttactaceea catcttacaa 
atgagtggtt ggagtceatg gcaagagtaa cttgcccaag gtcacgctgc tggtaagatc 
•yaaccagac teaaaaacag tagtctaatt ccacagcaga ttcegtcaac aactattcta 
eacagtecct acrtttatggg gttcaacata gagactattt tgatgtctgc ggtagctgtg 
agaatgtggc tcagagactt ccatetatgg ggaaetcaat c aa cc aaagg ccccagctca 
tgcaclttga gacctgtcac tatgttatca ccgagcccac atttcecatg ggctgettee 
agecMtgcc eaaaeaatgg cagggagact aaggeatcct gttcctgggg agatgtggga 



<210> 
<211> 
<212> 
<213> 



PCni]S01/iy7322 

240 
300 
360 
420 
400 



wteteetg ageeeagega gcteagtget 



agttcactgt ttgctcctce ttgetgcaga caeagaagat ttggg a g c gt 
gtcgguagg ataeetggaa cagtgggcgg cctetttgct cc c c a ct tge 
gccgtttaaa aagaeaeetg agecteteeg ggtteetget eetcactcaa 
gatctggtyg ggaggttgag ggctcagtga atctgeaggt gcageategt 
tectgeceec tgetteeaee eggtg^egac agctgeaegg teeaeeeeae 
ccategctcc tcatcagece tgrgatcti:t aetgtggcee tgctgtgctg 
■ggtcetgtg gacacaagag aefcgcaeggg ccaeacccee agetgggtga 
tectgggtac tctggacagt aaagaaagat ggaeaegtgg gctccgtgga 
gtccaggacc fccggcggcca caggtcctgc etccctgctt ctcgtgcect 
gygtc^ctgc ucacctcgg taaacgettc gttcccaccc etc 



<210> i9 

<211> C70 

<2I2> DMA 

<213> Boao 



taggagtaaa 

c c eca ea gta 



gcc^gccttt 
glgccctglg 
gtcctctecc 
gcatgaggta 



120 

lao 

240 
SCO 
SCO 
4 20 
4B0 
540 
COO 
C43 



tcttatatt:a tttttcatat aaattttaga ataagtetgg tttggggggt eatatageaa 120 

taggtaaatt gattaataaa gtgatttggt gaaggtttca caataeafett atgaataaae 180 

ttegggagag tggttatget tatgtctagt eattatattt taaaatigtga caiMtettte 240 

eatttgtttt aagteettga teaageatta gttgBcteet ctgagaatet ataattaaat 30O 

teaagataaa ataatttttt eeatttattg acecattttt agettaeaat ttgttttcta SCO 

cecttgtaag tattatgttt ggtaaattat ttutattaa tatetecott acagatatta 420 



PCrAJS01A7322 



tacgccataa ggaaaggagt cacagatttg gtaatagaga ctcaatacac gttrgttgga 

acgatgaaag cattacgagg eatattttct tactatgttc acetaataat cttaaagtta 

tcaagttatt aagtagagec eatteacaag tceagatctt ttgattttaa at«etgtatt 

tttccatatt tteaatattt aataggggaa gtaacatget aaaatgctat agttttgcaa 

ttttatatct 



480 
S40 



ceo 

C7D 



<210> 60 

<211> 6C2 

<212> DMA 

<213> Bono 



: gaacgtgaca atataagaet tecaaatcca cgtggttoea 



tgaaaatagg aaaaacegaa 
tgageaggat ggteaegtae 



etatgatgaa atetgacgtt 1 



t cagaatcage accactaaac aggaagtcac 
t gagacagggc cc«gBgcat.g acacacacga 
cegctgacag gtgtagggge gggggcggca gcgctaccag atgggccaca ggacytacag 
gcagcgctcg gtgctcatgg cgcttagaaa gctcaggctt gcaaggtagg aaaacatcat 
cacagggctg aggattttga agatgggatg gag^atattg atgaggctta acggaaaaeg 
tataatgtgg cttetgagaa agaggaagte ggceatggae aggttgaaga tgtagatgga 
gaaagcgtte etgcgcatge ggaageeeag gageeagage aegactgeat ttcetgteat 



120 
110 
240 

300 
360 
420 
48D 
540 



<210> 61 

<211> 603 

<212> OU 

<21S> BOHM 



atgggtteee tgggf 


sacaea cacaeaeaca caeacacaca 
igeagg gcatoagtce caetaaetgc 


cacacgcacg caocccatta 
fcgggcc^cca gggcctgcca 


CO 

120 


aaggggeaaa gtcat 


saetea gaeataaact cttggtttta 


geaateeaat aaacagtcat 


180 


gaaactaagt gaggi 


laagtt attagattga agggatttga 


gggaaagtec cateaaaaag 


240 


taaaaettga tccci 


kcctee acttettgga tgagttactt 


aatctetctg gcctcagttt. 


300 


ttteaeetat aaaal 


Lagaaa ccatgagagg aectaectca 


ccaggctglt ctaaagttaa 


360 


atgagttaat feeetgtacaa gctgagaaca geatctgata 


cagtatdaa taaagtcagt 


420 


tattattact tttattatta ttatgtaett ggttatcatt 


attttcattc atcaattatt 


480 



PCrAIS01A»7321 



attctettca cctetttgct gocacctgga gttectggaa ccccttcaog gegtaeagca 
gggagaeagg ggagggcaga tgceatttge acagecattg ggactaataa geeccagcae 



<210> 
<211> 
<212> 
<21S> 



aagaacataa aectaaatat tcaaggaaac aggagcaaac cctaaataga atacacccaa 

atacattcaa tttctggaaa tgaaaaaaaa aaattaaaaa tcttgaaagc aaacagagga 

aaaatggcac atttcttaca gaaaaaeaat aatgtaaace acageagatt tteeatctga 

aaceatgaag gttggaagga aacagataat atttttgaag tactgaaaga aeagaaetgt 

gaactgtaaa tteaataecc agcaafcaata ttcttfwgge aetaaagtga catagaaaac 

•ttgtetaat gaaagaatge taaggtaatg tgttgetaae aaaettaeet ttaaagaata 
agtccte 

<210> 63 

<2J1> 550 

<212> DMA 

<213> Bono aapiana 



aeetetaaet ttcttcaeta atgtgttgat 



■tatccgtag 
atatttttaa 
taggagaatt 
guaatgcat 
aggatttage 



120 
100 
240 
300 
SCO 
420 
42T 



ca c at ca atfl tttcca cc aa 
tgaattattg ytaetcteaa 
atacacaggt acatataccc 

<:uetgtttt gttttctgca 
ttgaatccae aataggtagg 
aaagtatgca gaaagataaa 
caagtgtgaa actcacaatg 
gagtcgetgt 

<210> C4 

<211> SSC 

<212> DMA 

<21S> Ben» aapiana 

aee^ggcct eccaaagtge ggggattaea ggegtgagee aeegegeeeg «eetaatttt 



gtetgteaet gcttaacaag caaaatggea 
tttagggcta atgatgaatt cgaggtaaag 
teeagtgtgg tagggeaaaa agatgtgaae 
ttcattttat taattcattt agcaaeapac 
tttcacttat aaagaaaaat taaatccacc 
ettctgtgac tttttgtttt ttecattgct 
tgaagcaeca ttgaaatgaa gtattctaga 
ceatetctag aagtgettae atetaettag 
etgttagtat ggeaeagatt ataaatagga 



210 
300 
360 
420 
4iO 
S40 
SSO 



wo 01/66750 

yMtttctt* ttetgtattc tttteetua 
. utaceccaa egctggacce eteeetsgat 
•cotgeteeg etu0Me»ft agaacetetv 
gctttteetg yvytmagea 



•gtuatgtt e«tg*a««ec •cntggcet 
c»ca«oat9g c»99^m««e atuetcteg cm 

ggcgtccttt cctgct 



<210> 65 

<211> (00 

oi2> nn 

<213> Bema aapiuis 




PCrAlS01/B7321 



aateaeeett ateatgetce uct 



tcutg*tgt gatcatgcte •caeatceea gcagtgaeea aatatgtaae att c a t aeae 



*ge*utg*e aegttagaec 


1» 


tMttggtgt ttctgaaga* 


2«0 
300 


•Mctttgag ctttaaaato 
aaatgatggg gt«atgcc«c 


360 


taagaugcc ctccgctcgg 


420 


cttgatgttg »9gtggt»gg 


««0 


aageaggeag cctcgccagt 


S40 




956 


gettgcaggg cectttgcac 


60 


etgceaaggg aagctttgag 


120 


gggtgacagt etgegaggaa 


180 


tgetgagaga gttggetcca 


240 


Oteetetgtt ateaecegct 


300 


tcctecMt* agcecatect 


360 


tygcetegca geagacgttt 


420 


atttgffCtK stgeetgeag 


480 


etgaggttca gagaagtcaa 


540 


aatatgtaae attcataeae 


COO 



<210> £6 
<2ll> 549 

<2i2> cm 

<213> HCMO sapiaaa 
<40O> 66 

cetgccccca ccaccaatac tggtgccuc gtaagttgte tagtgaactg aggautatt 60 

etecteatca actgccactc tcaagggocc aagtgtacca tttggaggct taggtattga 120 

tctgccecac cggteatcae tggcacccat gcacacctte agggaccta* ggacaggccc IBO 

Bctctgectg ccactgtcat tactggtacg caaggactgg cctgectagt gtctecatee 2«0 

acagesaagc attgecacag cccetagttg ttaagccact gaggagetca cagacaccac 300 

teaeaetgtt taeageagga gaaatcctat ggggeetata atafrtgtgec caccttggat 360 

caaaaccaaa gtaetetatg caaetaaeae taeagetata tetacaggaa aaageetete 420 



cctaeaaaag 

CAaCttM^A 

CMtawtc 



<210> C7 
<211> SSO 

<212> nn 
<21S> Bon 

<400> 67 

agetgggact rctgctaact gargtccagt cggtatttgg aCBt.ctec*a tg*eatga*« 
Ctcaetactg ctcagcaaec ataggaagac actggccagc eeatccactc atg c ggtgct 
ggaacccrtt ttttatttts aaatatttaa ttgaeaaaaa ttgcgtetgrt tcaagglgcg 
atgtgatgct tcgatctAga tatAtacagg tatattgatt aeeaeagtca aattaactaa 



»gctct vcatgagtgg atggftckgca tttt« 



•aoatctgKt fftettateA* attteaagte aaca«taea« lattattMO •cagteacm 
toetgtgest taggteocea gaaeatgtM etgaaggtfct «t»tettttg aeeaacatet 

eeaetetgaa gaetttgcet 
caeagaaatc 



) saplaas 



<210> 60 

<211> 60S 

<212> cm 

<2I3> Bon 

<400> CO 

caaaatatae fttgeafcgtae ataetatgaa atatgtatta tgtaattttt gtgattetat 
gtataagtfc* aatgetttt* tatttgeatt ttaaattgat actgcacaae ataaaaatgs 
atgtgaaaat ttattgtggt aatttagatt tttaattttt ttacataaaa ggaeataga* 
fcagcaMgga aaaaca«a«c aaacaaactg aaagacgtaa caagttgaaa aatagatcac 
agalaaagga aaca,tttt«t actttgatac acttaaUtga accttttgct tatattttg* 
aetagagcoc cacaetttfia ttttgcact* gaecttacaa attatataat caaccetgga 
eaetgutt* sgaeaauge esatatttae aaaaatggge i 



gaetggecag ggtt^etgtg tagagtttgg eatttttatt etetaggai 
ctacagtMt tgtagactca aautgteag agmttgetgo ttgtatttat ataatgcccc 
ataet 



KrrAJS01«7312 



aaectaggag aagcaacTgt cacacca*at aeacsgatac 
catgagaaaA caaggaaae* tggeatttte taaaggagca 



120 
100 
240 
300 
SCO 
420 
400 
940 
990 



120 
100 
240 
300 
360 
420 



<210> C9 



PCT/US0JA7322 



<211> 669 

«2i2> om 

<213> Bmo 



<40Q> 69 

tattttccta tctaccacat ggaatcagaa 


ctgtcrtgga gatttatgca tctgaacaat 


60 


aatatttaga acatcatcte gtctttgaca ccact.ttgtt 


caacaeaaaa 


tggetattca 


120 


aactaetctg ga«ecctgtc 


ttgteaaeea 


atgcaggaat 


cttagttaat gtatteeata 


100 


Mcaeaegea ggttteeett 


aageaeagae 


teeatgtaag 


aeaagutea 


taetttttea 


240 


ttgtgaaaga tgesggtact 


attggatgga 


tetgaagagt 


tggcaaaatg 


acaggaagat 


300 








gttttattat 




360 
420 


agatuMtt aggtgggaca 


eattnttaat 


getteeaata 


aataagaaaa 


atgtgeetgc 


ageatgaaaa atcctttgae 


tgeettgtgt 


tatttgeaae 


agatgaatet 


aatttgtatt 


400 


cagacatcag tgctataaet 


aaetagagaa 


ataaaatgge 


rgtctatgat 


etctcjttcaa 


540 


ttatttagta aggatgaagt 


gteaattggc 


taaaagtaat 


aacaceatgg 


etgtacttag 


600 


tgttaeacct attaggtaga 


aatataeaca 


catacacgca 


tatatacaae 


agattaataa 


660 


caeeagug 










669 


<210> 70 
<211> 537 

<2i2> om 

<213> BCM saplaaa 












<400> 70 

tcctgaagtc agatagtagg 


agtcttctaa 


atttgttcte 


tttcagaagt 


attttggctt 


60 


ttttactctt atgaattttc 


gtgtgaattt 


agaaacagct 


tgtggatttt 


aaaaggaaat 


120 


gcetgcttgg atttgaatgg 


aattgcgttg 


eateeagate 


actttgagga 


aatttgtate 


100 


ttaattctet tgaattltee 


aacaatagae 


atgatgtaga 


tctetgttca 


gctettettt 


240 


g«ttttttaa atagaeattt 


aeagtttttg 


geaeagaate 


tgtatatgtt 


ttgttagatt 


300 


tAt«gctMg cattttatgt 


ttttgatgct 


gttttaaaat 


tttaatttee 


aactggtcat 


960 


tgctgocata cagaaataM 


acagaaatae 


agaaatacag 


ggtacaaaat 


aaaettgaee 


420 


ttgtttcttt eactetagat 


agtattgett 


attagtteta 


etaagttttt 


ggtaagttet 


400 


ttgagatttt tetecacaag 


caatcatgct 


aaetaaaaat 




ttgtttt 


937 


<210> 71 
<211> 1000 

<2i2> ma 

<213> Otmo aaplaiw 












<400> 71 

aaaaataaaa gttatggate 


acagcagatc 


atoatagaga 


atagtccatc 


tetcctagaa 


60 


aatttttaaa aataaatctt 


agaaaetgea 


tgggaaatae 


tgtaaaaaea 


aaggttattg 


120 



PCTAJS01/B7322 



tgaattagaa 

attttoecte 
taetttggcc 



aetagattat i 



igtattee 



tatccttett 



tittttaagt 
aucgcaaat 
gaaatctcat 
aaagaagttt 
aatattataa 



agagaetgc* 
gatcctactt 
ttaeactgtt 
gaagtggaac 



gatacattat ggtfegaacoe aetgttatge 
tagtgacaaa agagaaaect ttaaagaagt 
atgeatggat atatttggea aggtaaacaa 
gccaetgtga atageaaett atactagtca 
tcaaagtata taagaataca aactgattge 
ctttaatgtg agatgaggeg gatcrataca 
acattcttga aaataatttg actctttagg 
gacttgccta gtaaataatt ctctttagta 
aaattctaaa ttaetagaat atgatttaaa 
acagaatatt aateeaaata tttaagatge 
acatgaattt tcaaaatact aaaattttte 
tgtgtgtaat gtatgtaaat accaagtaat 
gttttcatae tagtattaga aaataattet 
taggttaaae 



aaagrttgcet 
atattgaaaa 

tta^aaatg 
ttaattttat 
tgaaceaact 
tgagaaaatc 
tggetaggag 
taattetggg 

aaataateat tteeacaaae ttatttaage 
Btgttattca attttaggaa etttatgtat 
gaaaggaaga tgaaaatgai 

<210> 72 

<21I> 1000 

<212> OHh 

<213> HOM aaplana 

72 
ittee 

gcattttggg tcaggtcatt etttattgtg tagggetgtt etgtggattg tagaatggta 
agcagcctcc ctggeetota tecaetggat gccagttata eecgetecag ttgtgaeeat 
cagaaatate tccagataaa ataecaaatg teccttgggg gagaaatcge ceccagttgg 
gaaccgetag tctggagaaa ctecaagmtt taaaggttgt agaagagaaa gagctgccag 
agaagactga aagggeagtg gaggagagtg gggtgtgtgt gggggggtgt gggcaggage 
eaaaagagtg tttcaaggae ttggteatga teettttaaa atgeeagtea gateatgtea 
ctteetgcte aaaaceatcc acaegettea eateeeattt gaaataaaat geeaactigct 



geaataetaa taatcatgcc agggcagttc agggeacact ggaggtaeea tetcetaage 
teaggeceet geeeatetet ceagctteat ceeeaaeeae tttetgcett gteeaeteae 
eeacgacage ettettgeca tttgfcattgg gceattctca eattgeaggg gceagagctt 
aggatgaeaa aeatatagca aeaeatataa tgtaatgtea gtgatattaa tagatgctgt 
gaaataagat aaagtgaggt ggagaeatag ggtgaetggg ggattggtgg ctattttaet 



100 
240 
300 
360 
.420 
400 
540 
600 
660 
720 
700 
•40 
900 
9C0 
lOOO 



120 
ISO 
240 
300 
360 
420 
490 
540 
COO 

ceo 

720 



PCTA)S01/»7J22 



ta899V^Bag «ag«tegtet ct«a«gat«a •tcaettatg Msagacccg Mtgyai 
VnutetM «H«Btetm «0a*«*mBt teca«geB«a snMugc* aglnaMgc 
cct«»99t*9 g«*c«««e«t ««a»t«tcu tagaatntg 



O10> 73 

<211> 1000 

<212> OKA 

<213> Booo sapitM 



tteetattgg 


atggtgctaa 


tsggtcaogt 


eattetltat 


cteectggee 


tetatccaet 


tatctccaga 


taaaatsccB 


etagtct^ga 




ctgaaagggc 


««tggaggag 


•gtgctteaa 


ggacctggte 


geteaaaace 




geeetataca 


eagaaeaact 


ctaataatca 






etetccaget 


eaveettett 


gceatttgta 


agataaagtg 


ageaaeacat 
aggtggagac 


teaggagatc 
etaagaagat 


gtctctgagg 
ctggggaaga 


gtaggaaeaa 

<210> 74 


geatggaata 



tetggfcgcag 
tgtgtaggge 

ggatgeeagt 
aatgtccctt 
gatttaaagg 
agtggggtgt 
atgatccttt 



ggtttettaa 
tgttetgtgg 
tataeecget 
WBWagaaa 
ccgtagaaga 
gtgtgggggg 



eetcaggaet actggcattt 
attgtagaat 

ccagttgtga 
tcgceeccag 
gaaagagctg 
gtgtgggcag 
gteagatcat 



tteaeatcee atttgaaata aaatgecaae 



eeateagaaa 

ttgggmaccg 
ccagagaaga 
gagccaaaag 
gteaettect 
tgcttaeeat 



gfcteagggea eaetggaggt aeeateteet aagetcagge 
teatccecaa ceaetttctg ecttgtceae tcaeceaega 
ttgggccatt etcacattge aggggecaga gettaggatg 
ataatgtaat gteagtgata ttaatagatg etgtgaaata. 
atagggtgac tgggggattg gtggetattt taettagggg 
atgaatcact tatgcagaga cccgaatgga gagagggaa't 
ggattceagg cagaaggaac agcaagtgga aagccetgag 
teaatagaat ggtgatatgg 



120 
1«0 
240 
300 
3 CO 
429 



CM 
720 
180 

•40 

900 
SCO 
1000 



<21X> 1000 
<212> aOk. ' 
<213> B«ne ■ 



aagcttacec 


tggctgctta 


cactcttatc caatgccatt 


taccttgtgt gatacataat 


60 


atectgtatg 


aatcctactt 


tctctgtgtt tgtgtacett 


tctttgaaga atatgaectg 


120 


tetcaataat 


tcttttaatg 


tttMetctt agteetttta 


acatcagcag ggeatMgta 


100 


gtggtgaeag 


gagaaaeata 


aaeatataee tettttetat 


tgettttcrtg etatttaeaa 


2*0 


taattctgta 


tgaetctgaa 


aeaaaagaac aattaeetga 


eaatttcttt ctgagiecta 


300 


tattefcgget 






tacctctett ttcttetgte 


3M 



rcmtsttnnti 



tttgaggatg ggaaaattca 


tcaacaccct 


aaataecagc cagagaggaa aaaagagtct 


420 


ggatggaggc aggactcctt 


tcaaagctga 


atetcaagca ctgatcacgg agcagcagca 


4 so 


•agagacaet caaaaagagt 


ggagagagga 


aaaactagct gatctctaag gtgtctteca 


510 


ttcaaattca ctataattat 


aagaatgtga 


ttaetggagg aagaaeaagg gcaggggcat 


COO 


ttetgeaaca tgaegcaaaa 


aaatattgac 


cttaaatttg atacatatga aetttetaaa 


C60 


tgtagagaga agctacctcc ttgetgcact 


tgtatgtgtg eeatteattt cattttaata 


720 


•aagtttgta aacatgaatg 


aatgeagggg 


aeagaeeaee tetttatgag aatgeageat 


7B0 


agtteagaga aagtcta^tt 


accaaaaact 


gaataeatgt ttatactgaa attttaattt 


MO 


tttetatttt tatttttaat 


cgtgataaaa 


tataaatase ataaatttac catettaate 


900 


atttttaagt atacagttca 


atiagtattaa 


gtecattegc attattgtge aaccaattte 


ISO 


eagaactctt tttatcttgc 


aaaaatgaaa 


cictataccc 


1000 



<210> 75 

<211> 1000 

<212> DMA 

<213> B* 



ttgggagatt aacaytcaga atcaatgggt gatggtttat agagtgatae eaaccttgtc 120 

cagtcetgct catcatttcc aatcaacaaa^tgaataaag atgaagagag tatgcttatg 180 

aeateagtga atagtacaga tctcagaetg ctgaagaatg tacaagatga cccagcctgg 240 

•tccaaaaag ccaagctgga gaggtagggc ggtteeaaea tgaeaaaatg taaaaacgaa 300 

gaeeaataet taagacM»aa aagtcugee a aacaaaaca tgetgatgtg getaaaeage SCO 

aagttgtget aaaaaataag aetcaagaag teaaaggtea gttttatatg aatcoaaaa «20 

gceaatgcaa ttttaatttg etttaataaa tatgtattat ctggMaaaa •eaeataeta 410 

cagtgagttt tctgtggaat gaaataetaa agcatgtttt cfetggagaaa gagtttecat 540 

gaccaaataa gttgggggat actecaagtt gatataaaea ggtttatttt etacaggaat COO 

actcaaagtc gstatggtga ct^ttgcttc teaaagttat ttgaacatgg ucacttctt CCO 

tttgtagtae ctcttgaggc tggtgttaaa gagaacacte ttgagaauc actgaaeaag 720 

ggctgtctca gga'ggcagtt ctctgtaagt gggactctct ttaaaaacag aagagatcca 700 

aacatcagat gagtgttggt ctaaatgace ataaggtttc ctectaecct egaagtctgt S40 

aataettggt tateeagaee taaeaaaeaa tcetaattce ceatgacaec ^g«eeagag »00 

tttetgatga gagaaactct agagaaatae tagtagcaga gtaatgattt aaaaaaaaaa 9C0 

aaaactttte ctccaatgag tgeatgetto aaaagggetg looo 



VfQCimTM 



rcT/vsoimm 



tcgtecatcg tctatcacag 
ctcaccegtc tcgccaecag 
ggactecagg aggaagceae 



ggeteaaaae atgcaeaaaa 



cggcacagcc cactgccata 
gctccgccag ccttcgtgga 
cttecaetae gacgctggac 
tgeaaatagg gectgcagct 



tcttgctgga acctgggtca 
tgccatctat gtccgtgggt 
agtacaoagg gagcagacgg 
gccctctctc cttctgaaat 



• ggagggaagg ettctteeca 
[ gcctecctte ccaaacagct 



tgteaaatge tettaagagt 

cccgtct cc a aggg^gc^gc 
ttgacctcca cgatctdct 
ggaaaggtag aaagaaaaga 



eaggctgaat ggtceteage 
gaoagacagt gg^ggaggc 



<210> 77 

<311> lOOO 

<3U> OKA 

<213> aoM I 



t^fccccaaa g t g g g ctggg 
ceagaeatap tteeatagtg 
gegatettag geatgtggta 

tgcectetee eteeetccet 
gcgcctctcg tgacgcccac 
ggatgtgctg tgtgctgtca 
geaeeaeegg egcatcecee 
atcagectet gtgaeac^ga 
eetetettte tatgctggct 



tttaaaaatt 
aataaatatg 

eactggteet 
aacaaggggc 
tcatccetgr 
acatggggaa 
caatgattct 
gaaetetgag 



gggeaagece 
tgfcgeeaaag 
gccagagaca 
gctggggtca 
cgtgaatgga 



120 
leo 
240 
300 
3C0 
420 
480 
940 
COO 
CCO 
720 

Wco 



etgteagttt ggtgeeeteg getacgeagg geetgttaga agggtgeeet eeetgeeagg CO 



gctgaggaec atteageetg tceattcaeg agaateattg teagtgteac agaggetgat 

gggatgeetg tggtgeaggg tgaccccage ttceeeatgt gggggatgeg eeggtggtgc 

aaggccaeca cectgtgecc tgtctctggc acagggatga tgacagcaca cagcacatcc 

tcttttcttt ctacetttcc ctttggcaca geecettgtt gtgggcgtca cgagaggcgc 

agagagatcg tggaggtcaa gggcttgcco aggaccagtg agggagggag ggagagggca 

geageaccct tggagacggg aggattaeat catattutt taccacatgc ctaagatcge 

aetettaaga gcatttgaca taeateeaaa aatttttaaa eaetatggaa gtatgtctgg 



120 
180 
240 
300 
SCO 
420 
480 
540 



wooiM7st pa 

3C 

atgcatcagt aatatgaaag tggaagceag ctgcuietget eeeageceae tttgggaaaa 600 

ttttgtgcat gttttgagee agetgtttgg gaagggagge eeeageeact geeeettggg 660 

tgggtttgat gttcattgtg tgggaagaag eettceetee atecttttet atttetgeag 730 

aatatctge« eaateaggga gttgagcttg geagtteagc tgcteageea ggg»ggtget 7S0 

gtgtcctgga ctatgctagg atttcagaag gagagagggc agctgcaggc cctatttgca 040 

gtggcttccrt ctrCggaatce ccgrctgcte cetgtgt:ac:t gtccagcgtc gtagtggaag 900 

ctggtggcga gaegggtgag acccacggac atagatggea tccacgaagg ctggeggagc SCO 

etgrtgataga egatggaega tgaeecaggt tceageaaga lOOp 

<210> 78 
<2Xi> 1000 

<2i2> am 

* <213> Bono a^aaa 



cagagatt 
cagtggeetg gatgtetgag 
aatttettac aaeteaaaag 



aaaaggagae 

ggtcagggge 



atggggeeat aggattctgg 
aagcagacaa agtgatgaga 
taactctgae atgtgacaag 
gtggaagtac tgattacagc 
tctaccattt tctcctgtgt 
aggttatttt tattgacggt 
gttttflttgg gtatttceag 
gaaaagtgtg Ugtattgat 
geatetectt agaattccea 
atefcettatg aeatetgtea 
ttttttcatt tgtttaaget 
ateaeaggge tttgtecaea 



gtaaafcgtge 

gtettctgce 
aattttatae 
•tat«£ttga 
ttttctttga 
talgttatgg 
gccact^ggo 
cttgcutgo 



ttactttett 
caaactgate 
tttetaacaa 
tttagaatta 
ateattgcaa 
tagagataat 
gtccacagag 
tgaagctaga 



tccctgaact 
tgttttetct ecatagg(n:t 
ceacatatta tttttaaaea 
ggtaagagte aagtttatta 



120 
ItO 



gctgacttta aaaattaatt 
aattaaaaag geactctgga 
ggactttatt taaaacacat 
gaaagttact acacaaattc 
tgaatagagt ttaaagt^a 



getttttgag 
tteeaagtat 
cgtttettag 
gggtagaete 



tetagtattg aeaattatat gaaattttaa 
ggecaattte tatteaggtt tttatggeta 
ttaaaetece atatgtttct ttggtgtgea 
gteagtgagg gtgtgtgtte tttcttttat 
agetcatgtt 



SCO 
420 
480 
540 
600 
CCO 
720 
780 
840 
MO 
fCO 
1000 



<210> 7J 

<211> 1000 

<212> Otth 

<213> Bcaao < 



ttcttgagte eagtatetat tetttaattg tettccttta 



MttttCCCt 

ttat«t*att 

tc*gat»tag 
t«t*t»tt«« 



cttagtcMC 
Atctaatcat 
ucctg««ct 
M«g«t«ttg 



tgtggtccaa 
cgccc«tgct 
tte*tgt»ct 
atggccatc* 
gttggctACC 
eaoggttgt 
•gettttsta 



•gagcattca 
tgagetteat 
•tctttttct 
■ttgeatga* 
tggcegtgcc 
gtagaggtgt 
attattgcta 



•ctjagyagg 
gaaatttaag 
tcttctttae 
cactgcteta 
atattaatag 
entgtacsg 
tggttttat* 
gtgetatttt 



gaggctogct 
ataattatta 
ttttattttt 
aaaagataac 
cttacaagga 



ctgatttatg ttttteeece 
atgctKgac c c c c ataccc 
taeageaaat etettetttt 
gtecagttca atgtagttta 
tgstecacte tggttugca 
'gatecaagct ggaccaataa 
ggaaattett tcetgaagca 
ecaatgcatg gaaaacaaaa 



<210> IQ 

<211> 1000 

<212> OHk 

<313> Hena aapiai 



aagaaagttt taaeettetg • 
tctttgcag9 gtgcaggagg 
ggatggggta ttgeaatttt 

aaataetgea tcagtgtaac 
gagcestace tagagttttg 
eeaaggttat tttetggaga 
geegtgagta aMMMug 



atgtgtatga 
ettttagagg 
tggttceatg 
tcatttgtga 
cttgaattgt 
aateatgace 



cagtgtaata 
atattaetta 
aeteatttaa 

tettaacctt 



atgggtiacat 
taggataaag 
aagagtgaag 



120 
180 
2tO 
300 
360 
420 



120 
700 
040 

900 



atgcatcatg 


tcttcatttt 


gtggcctcta atagattett 


gggatgtaaa agaactcatt 


60 


tcatatacat 


atgeaaattt 


aaaaccttet ataataagtc 


tgacatcaee tgtgtcctet 


120 


etgtgtttgt 


gttaneagea 


agtgaattte teagtaetee 


eaeateaeaa •eeceaatta 


180 


ceactccata 


tgttteecaa 


attagtaget aatagegttt 


teocaggcga atgtatetag 


340 


aaatacocag 


ggatteactg 


ctataectaa gteageaatg 


vt.lca%ctfcfc c^GG^^gcLg 


300 


tggaggagaa 


cttgaeeaga 


ggagtccact ticccctggcc 


eggeagette ttgeatggga 


360 


aaetagctge 


fcect:gctgct 


■cttggctga tgatttaeee 


tatagcaeat tttatcttU 


420 


egtaaacaea 


eaaagteett 


teaegtcttt gttcctgtte 


eeatgecatg aetcetteet 


480 


ggaataeeat 


tcttttatte 


ttaefccacta aataagetcfc 


tctaetee^t ttettcggge 


S40 


ecccttcekc 


tgattcaget 


gagaaacaae tactgtctgfc 


ctecatcaaa gctaattttc 


GOO 


tgcctcctgt 


tttcceaeca 


tactttgcca ttctagaeat 


ctgttgcata tcattttttc 


660 


tgttaettaa 


ctaatgeate 


agtcttcatc cBtretcctc 


ceagacrara cicctcctgg 


720 


gtteagagea 


tateteattc 


atttctgtgt tacu:ttt0Ct 


tatctcagtg ctggcttcag 


780 



PCT/USO 1/07322 



agtagatact tcagagatgc tatttaaate agagtraggg tagttaeaat aggagagaat 

gaggactcta tggtgctcag gtgccatgca tceigcaaag agaacatgaa aggaeatttt 
tttit:c(rttc aatiaattaca cggadcctt cagtgatcee tgtgtctgtt gggcettgag 
taattaeetg eaatctctgt cttcgrtgagg ctattaatta 



<210> 81 

<211> 1000 

<212> VKh 

<2ia> BOM 

<400> 81 

gceagtcaat gccaaagaca 
atggtaacet tatgctttga 
■actaagtga tggaaaatga 
gtattttatt ttttetaagt 
gaatagaata etcaaaactc 



tataeatca ttaectttet 



ttecgttcgg tttggaatga 
gaactcttct atageac&at 
•taactaaat gtatagggaa 
aaetteeaea gatatgtttg 
taautacaa gtcacaggta 
ataaettgtc tggttecagt 
ataatagtec acaactattt 



ataaaaettc tgatgcccat 
aaaatctgag cegtcagagt 
agaatccaga aaagaaattt 
agaaaactgt atgatctagt 
tgggceetag ttaettcact 



cagcaeaeec aatgtgaeaa 
gtgggttcat ttaaatgtea 



tgetttet:ct tttctgggea 
agrccttctc tcatggtggc 
ctgeetagtg agaagttttg 
ccctggatat atctcttttg 
tgtgactact cctggattca 



etggttetga ggctgacata 
cttttgtect etggatggaa 
aagatggara tgecaggcaa 
ggattagttc tgacttgatg 
ctcaggtgaa tggatatgtt 
gtgatggagt eagccecaag 



tccattcttg I 
ccatcctgte tgeagagagc 
aatttgggtc teatgtttat 
cctgggttte 



120 
180 
240 
300 
3C0 
420 
480 



720 
780 
840 



I caaattttat gcetgaacea 
eactgtgggt attaaeatag ga c g cg g t ga tgcttaatgg 



<210> 82 

<211> 1000 

<212> OlUi 

<213> HMD 

<40C» 83 



aagcetagge 
aeattgtatt 
tgettatagt 



atteaaggat geatagttag caagtageaa agtagttate 60 

tDcagaatfcc aageccaagg eeaettctct atactatttt 120 

at g aacatga atgeatggtg tgatgettat agtttcctga 180 

taettetgca taageeatge aaaggtagtg aeeeagactg 240 



WO0UM750 



PCTAIS01/P7322 



tagaaatgeg teagagtoag atataecaae aaaatgaaac gagtgaaagt agtataattt 
teeaacatgt atacaetete teaeaeaeae atacacgtga gaggagaact aaagattagt 
ffacaggggat ttataacact ataaaatetg agagcctgaa aaeaaagate < 



gaatggttaa gtataaaeag aaetagtgtg aca g aa g tea ttctta«ata atattttttt 
agttggtace aagatggagt agatgeagta tgtggtagta aaateaeagg taattaacta 
aattgttaaa aattgaaata ttgtgctcat tactgatttg tctceaatat ttatetctga 
tagtcaataa atcaaaatat atcaaa^ctt aaattgtcag aataaaacce atgrttgtat 
aattgcagaa aaattattgm aaagcaaaac ttgtcaggga atccaegtgt tatcattgca 
cagcteatat gaatctgaaa agteacaaat aaattagcaa catggagtta -attggttttt 
etttttttge tttaetgtta tctttcttta ecacatgcaa tttcttttct ggtttttgtt 
ttattatgga aaeaataeao tettttttce taatatttat gettctgeat eettgcttat 



360 
420 
480 

540 
COO 

660 
720 
780 
B40 



<3ia> 83 

<311> 1000 

<2I2> om 

<213> BOW I 




geattttgta aageeeacta 
ggattetaat taatttaatt 
tttacetett tgeatccctt 



360 
420 
480 
S40 



720 
780 



PCTA}S01Ar7322 



ceeeagcaet taaeteagca ggttgeatat agcaggaacc 



<210> 
<211> 
<212> 
«213> 



aaaeeagatg tagg^gagae £caaggtatg 
tgattetgtg aatcaaatag gtaaagaget 
atcgacattc ceatti 



aaattctgaa gtctcaaeta aatgteatet 
tttattctga gagaaattge cctecatetg 



tgacagcact tacatattag agccacatge 
tggtctatgg tcagagggta ggeetgctce 
ggc^ttttgt ggtggcccca eeeetatgtc 
gggcatcctt tgaaatctgl gtggagtcag 
etggiggaga tgataeetag agaacattac 
gtggccaetg gage cc acae eaeacttgga 



teettttgat ( 
aggctctggg tfftcccagta eeageeeaca 
caggetggaa atgcectcta gtggetctac 
ta^actctg ceaagcaeag ecttagtgga 
aartetttgc ctgagcctca agactttcca 
etttccctct atgg^ttgc actgtgtgte 
caacgtttat catctgtgce ietceagaaag 
eectetggag ecatgcctgg aatgaotgag 



eagtgetgtg 
etecagitggg eateetggge cectettttg 



tteeteeatt geettgatga aaagcMietg 
atggttgctg ggeeacatcc ttggtattet 



130 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720* 
780 



acettgttet gteeectagg cettggeaeg 
tgatgrtetga aatgetfctta gtgggggtea 
gefctetgeag ttccatgtta atetgateaa 



<210> OS 
<211> 1000 

<212> tmx 








<400> 89 
ccacagaaae 


attettcagt 


agaaetttaa 


tattaetgte ttataaaatt etgteaaatg 


CO 


aacaaaagat 


aacccataat 


taeaeectaa 


tatgac^tgct tttaacattt taetgtattt 


120 


cagccttttt 


gctatgta^ 


taactttaca 


gagttgtaat catacccagt atatgatttt 


180 


atcatgtttt 


ecoaettace 


attataggta 


ttrcraatat tgctacatag tcttcalggt 


240 


tgtcattgtt 


aatagctatg 


Ctgtaatagt 


tcactgaaxt gaagtgettt atttacttag 


300 


ctacectatt 


atctttaaae 


aatttctaat 


ttetttttat aataaaeatg gacatattte 


360 


tgacaggggt 


gtuttttte 


acatettgae 


etaettttea catagtgtta eaattacetg 


430 




aeaaaetttt 


tgtetcttga 


egtatattte eaaaagattt ttaaaaggtg 


480 



pcnusoiAnza 



tttgaatttt 
t*t*c«tttt 

9cat9tBgt.e cteattgaag 
aaaaaaaaga aeetgaetta 
tgtataeae* t«tatM»t« 
etmteaea «»ag«««»M 
afctstettt ct«tt«9«a« 



ttttttcece ateatatgte 
ttgataaaag cgaaaaaett 
tgaagtcttt gttcfcgttas 



gggctgttc* agaaaytgaa attguctaa ctgaaaatac 
gaeagtcagg aagteaaeag ataaggccta uetgeataa 
agaeattatt aagaaatatg gai 
ctgtttttea taagtgagge agi 
tttaagaaet aettgetaaa aatattgggc acatatgaat 
^ttaettcac aagtgcag«t ttaaeatacg ttgattacag 
ccactttagt aggatttgte taaatttagt gatttacaat 



cattaattta ctctgcagct ggtgtaaat^ aagaecatct tgtcattgtt ttcttgagag 
tagagcttcc aaaagtaggg atatgtg^ aggaggaag* aatccagect ggggcaggea 
tcctgtaaag aactccagtt ctcaetggta cactggtttt atttttctrt gtttcttgca 
gactgagcaa ttgataaete tgtgggtcct ctttgttttt aceattgttg gaaactccgt 
tgtgettttt tecaeatgga ggagaaagaa gaagtcaaga atgaeettet ttgtgaetea 
gctggceate acaggtaagt aaetatgeaa gtgagaggea ggaagetata tgtgaagtcc 
ctatggctte ctgettttaa tgaattttat caaaaaaaaa aaaatgtaae gcateggtea 
atttgggaat aatttctgaa agaatataaa aectatattt gaatatttse tetggeatae 
ttaacaeata tgaatgeste taagatttca ttataaaagt 

<210> 86 

<211> 1000 

<212> tXOk. 

<213> Bono sai^jiaa 

B6 

cagaaagatt eatgattget eetggeagea gggggtgagg 
eagagattet tttggegatg atgaagaegt tgtaacaget 
attetattet etgetaatta gtcaaataa a gggcagaaaa 
gatgeagaca ttacattcea catacaagag gatgtaeece 
ea a g aaagag aaagaatggg atcnggaac aacagcttca 
gaaetactcc agtgttaaca getgggcagc cagagagaca 
cagaaagaca gagggttctg agacagaggt cteeaggaaa 
etggataaae aagtetttag ttl 



540 






ccttctettt 


eoo 




660 


gagaccactt 




ttaaatetta 


720 






taagtaaatt 


710 


aaaatdgtg 


•40 






cattgttttt 


900 






•gtatgagat 


SCO 








LOOO 


catgctgtat 




* aaaaeattat 




ttttetcatt 


CO 


ttgttaaaaa 


120 


attattttct 


IBO 


ataatatut 


2<0 


ctttctetaa 


300 


tcatagrtagc 



egggtatttt 
gltatcataa 



gcccaaaatt 
aettctagv* 
aacagcaaaa 

attcatggae 
gtatccceaa 
gataacatta 



aacattteeg 
tetaeataat 
etaacacagt 
taataaaaag 

ctttcctttt 



agtcagcctc tttttat< 
tttgetaatg ttteacai 
•cteteattt gttaggeaag gaaattgage 
ctcactgttt tteeaagtaa 
atacatttag aaaaacatat 
attggaacta aatacacatc aattggatae 
cagaatcetg tgctgtaatt gaagtgaatg 
attataatat ttactaaaaa aag»aa«tg 
tataaagtet ffagueatga aaageaaetg 
aataatagta taataaaeat ttgtaggaat 
gtgeoeeaaa aaaacetgcc cecatatttt 
tttceteatG acttaetatg tgactagatg 
•ttecttaae atacctaaaa atataataaa 



yatateeeea 
cafftttttaa 



ttaattgcag 
agataaataa 

aactggcaat 
cigaatgatt 
caaacataga 
ggaatagaga 



ttettt«gtt 
ttattotete 



ggcttttett aggtatgcat tetaetaaaa 
attatatgae tta£aattat ataetaeeat 
aatataaata.^tttgataca 



360 
«20 



840 

»00 
960 



<210> 91 
<211> 1< 

<2i2> n 
<2is> a 

<«00> 99 

gggaeattte atgctgggga acattttagg caaatggtcc ccaagaeett ttcgataagg 
atactccage gaaacaaatg agactgttac aggaggca^c actgaggcag ggcaggiggc 
attggagaae atgcacacca ccccatggge accgtgcaac accacecacc aeccatggaa 
gtggtgacaa cagtggggag gggaagcctg tcaageagat gtcaecaggt gctteaagca 
gtgttgtagg teectgetta taggtgceag gccaaeteae eeacettcet tcgaetettg 



atcetetaga tteeagggga taaagacgag cacaagaagt actgetgage aetttgtgtg 
ggatgtgtgt etaaacaega- caatetgaag asagaggtgt agaaattggc aagtttecta 
aageatgaea aeacacaecc aaaactctte cataatgatt eeetttttee etgtattttt 



<210> BT 

<211> 1000 

<2i2> on 

<2S3> Beno i 



gettatttaa taaaegattt ctactttaet gaaattgatg cttegttttc ttetaattee 



PCT/DS91A7322 



120 
190 
240 

aoo 

360 
<20 
490 
S«0 
€00 

«co 

120 
1W 
940 
900 
SCO 
1000 



120 
180 
240 
300 
360 
420 
490 
540 
COO 
C60 



<210> 
<211> 
<212> 
<213> 



PCTAJSO 1/07322 



attctataet 


ttacetctgc tctgagttae 


actgaattta taace 


cttet tttaaacaga 


720 


agtettgcaa 


gaaeaaaeta eageagtate 


ageaaecaae aatge 


caeca ataeagatta 


780 




ettatctgag gceaggtaac 


caaatttatg eaaaa 


taaet caacagatge 


940 


tggteagtac 
aggagagaaa 
aaeteeataa 


tagctgaece atgaatttma 
ggaaaaaaat g«gteteata 
attatgagtg geaatcagat 


getettaett ggaag 
ttaaeataea ataaa 
agataattca 


aaata eaaeecaaag 
aeett attaactgat 


900 
960 

1000 



acacatatta ggtggaaate cttaggggcl gagatgatgt tttatttaca tctgcatgce 
tgatgttaag cccagtgcbg ggcacgaatg cgatttagtg agtgtttctt gaacatgaat 
aatgaatt«a ccagtgaaag catgagtgga tc t ggtggg g gcacaaaagg ctgactccag 
gtteeaggaa tetgggtgga gaaaettetg ggetogaggg agcagaggae cactgtgtta 
ggtetaegtg gttetggctg geagggttag caaggatgca gagga^ttte tgggtcttge 
teaaatgata atttaaaaca aeaataataa ttaaeattea tttagttctt actatgtgte 
agtecettat tgeettetat gtatteagee tetaateetc aaaattetag gggttagata 



J gattcttgtt 

ttttagattt tgttttttta atetctctat agceeettag gttatttatt gatattttta 
ctttttattt tgaaataatt gtagattcac aggaagttae aagagagagg tcctgtgtac 
icitcaeeea gatttctcca atgcttagat tttatataac tgtaatacaa tatgaaaacc 
I tattggttca atatatgtgl atacttetat gecatttcat catgtgtaga 
atcatgacea agetgeagaa ctgttecato aeeacgaaga tetgccacet 
gttgctcctt taaagteata cea g eectct tccctgtcoe cacccaetgt cactatgctt 



120 
180 
24 0 
300 
3C0 
420 
490 



660 
720 
790 
940 



letaat ctgttttece atctetatag 



<210> JO 

011> 1000 

<212> cm 

<213> Bono 



tggaagteta eaeaageatc tagaggaeet i 
attcatgtcc eaactctgte ctgtcaggeg i 



woeiMCTsa 



PCTAIS91A>732a 



aggtggagta actcgtacac 
ggactcgtgt gggatggagg 
cagtgcaaaa gagactagaa 
gaagatggaa gcccatttga 
gaagacaoet gagctatgaa 
gagttca«gt 



agtcagtgtg 
gctgggtaaa 
aaaatgttag 
tatagtagtg 



ggagtcttag 
ctcattgctg 
gtttccagag 
gtgaagatgg 
taagcttgga 



caggtgactg ggtcctgcec 
caataaaagg gaeagaatct 
ageggctgga attcagaggg 
aaggtggccc ctgccgtgag 




tfce«fcttcaa ceaetteaga 
gaaaccaggt cgtcattagt 
agtttctttg atatcttcaa 
tacacccaaa gaatagtett 
actattaatt aetattatga 



tcaagtacat 

ttaetgttgc 



cetcatcett 
agtecagaaa 

tcaaegttga 

atcctgttce 
egccaccg^ 
catggttttt 



gaggaatggg attatagagt 
ccattttcea eaettceagt 
gtctaatgtt gecaagttta 
ttacagtctg gteettttea 
atctaggaca ttaagaaaaa 
gctagatgat -tattatcctg 
atgtttttct gtg«gcccat 



210 
300 
360 
420 
490 
540 
600 



900 
960 
1000 



<210> 91 

<211> IDOO 

<212> on 

<213> aeno aaplans 



aatgaattea 
gtteeaggaa 

ggtetaegtg 
teaaatgata 
agtecettat 
tttttccggt 
gccccaggat 
ttttagattt 
ctttttattt 



atttgaatta ttgtcccett tccatcaatc ccecaaacae 
cttaggggct gagatgatgt tttatttaca tctgcatgce 
ggcaegaatg cgatttagtg agtgtttctt gaacatgaat 
catgagtgga tctggtgggg gcacaaaagg etgaeteeag 



tetgggtgga 
gttctggetg 
atttaaaaca 
tgccttctat 
ctatactata 
acacagcaag 
tgttttttta 



geagggttag caaggatgca gaggagttte tgggtettge 
aeaataataa ttaaeattea tttagttett actatgtgte 
gtactcagee aetaatcctc aaaattetag gvgttagata 
catatgagaa aaagggtaga acagggaggt geagaaaett 
taaaatggga actgggattg gtcacctagg gattcttgtt 
Btctctetat agceeettag gttatttatt gatattttta 



aggaaaetga tattggttca 
tgtaaceaee atcatgacea 



atgcttagat tttatataac tgtaatacaa tatgaaaacc 
atatatgtgt atacttetat gecatttcat eatgtgtaga 
agetgeagaa ctgtteeatc aeeacgaaga tetgceaoct 



120 
190 
240 
300 
300 
420 
490 
540 
COO 
C60 
720 
790 
940 



gtigetcctt caugteata eeagoeetet tceetgtcee caeeeaetfit cactatgctt 
aacccttgyt aaccactaat ctotttteec atetctatag 

<210> »2 
<2ll> 1000 

<212> na 

<313> Bom a«pl«na 



1000 



geeagaaaga etttgtttct gaagetettt cagtttcett cagttcaaag eaetcateae 120 

accaagacae eataetgtgg ggtatcacat tctgagccct aaeacttcca atattatget IBO 

•tgaatttac atcatgattt caggtaatta ttccaacaat gecacaaggt gagcatttgt 24 0 

gttatccagt ttcacagatg cagaaaetga agiggaaaaa attgactage attatatggc 300 

tggcaagtga tcaaaeagga tttectcatt atttcattca ctcaatagtt attgagctca 360 

taatatatge caggcattat gtcagacttc atggatacag acaggtacae agtaaacaag 420 

Mtgga gettgcattc tggtggggaa gacagataat aaaeaaeaag 480 



teatcaggag aatetgggaa ggagtggatg ctaeetgaga eaggatggte aaggatetge 600 

etagttgeaa ageaetagae tteeeaeaae ccettetaee etecagtggg cetctgcagt CSO 

•tatatggea aeeaattetg gtttcatgta ttctaeeaet taeteeaaet ctagtaaata 720 

tetgeaaage ttaeeattge etaogaetet eagattattt eeeeaagatg etgeagaate 7S0 

ettataatgt tteteagcct caatagaatg aaaageaggt ctgtgcttat atcaettaat B«0 

gaccaaagag gaaggaaatt tacaattaaa gtgtactttg ccucigtgg atgaattagt 900 

«»ggtcactg tgatctaeag gttagatgtc tgttcagcag tgtcctctac ttgagattec 960 

aaggaggttg aageteaeCa etcgccaecc ctegeaeeee 1000 

<aio> 93 

<211> 1000 
<212> Of 
<21S> Be 



atcagcgaca 


ccatcctggt 


tgtcatecct 


gagctgtgtt 


aagtaggcae ttccectaag 


CO 


agagttaaag 


gggcactcgi 


gagatactaa 


gaagaetcct 


tceeecagce ccaggectcc 


120 


ttgtaeettt 


tgeetettea 


ttetgtetge 


tgeettetgg 


gaaatgatgg gaetggeagg 


100 


etgtaetatg 


eageagggat 


agcagggetg 


tttgctctge 


eetcaggaag gcagataace 


240 


ectagaaaca 


ggaagageea 


aatgaggttg 


tgtaagtctg 


aggcagaaae attagtegtg 


300 


agageaagae 


ngeatctgc 


aagageeagg 


etgtgtgtgt 


gtttgtgtgt gtgegfcgtgt 


360 



PCmJSDlATXU 



gtgtgtgeat gtgtgtgcae gtgtgtgeat gtgcgtgtgt gtgtccgtgt gtgtgtgtgt 



gaaacaaaaa tatttgtgta gaaggeataa aagttateat eacagactec actgtgtaaa 
ggcataactt gctctattta tetctagtgt atatgaaett agccteectt teeattcage 
ctgtgaaagg agatagtget tgggeeattt ggtagaagaa ggggatggga gatgatcaaa 
aecceaagta aggttcaCat eeaatatagt gtetaagcag eaaatgaeta atggecgaag 
aaggagacta gacagaggat tagaggcagc catggggctg gtgcagctgt ggagagetet 
gagcaaagaa acaaggttgg caggtgagga ggcctaggat agaggecaga aggecaaace 
tggggetgtg cagccagtgg tcatggtggc acagcaggca ctggccggge attggetggs 
catgcagatg cccaaggcca gctgtgccae atagaagccc tgaggaagtg agggtaatta 
aeccctgaac aacecagatc atc^tcaggg gaacagccag 

<210> 94 

<2ia> 380 

<212> cm 

<213> Bono saplaas 

:«tttg 

catt^gctata asggacrtatc tgagcctagg taglttgtaa tgaaaagagg tttatttgge 
teagggttca gcaggcrtgta caggaagcat ggccctggca tctgcttggc ttecggtgag 
geeecaggaa getteeaate atggcagaag gtaaaoggga aecageatgt taeatggeaa 
gagggaaage aagagatggg ggaaggtaee aggecetttt aaaeaatcae ateteaeatg 
aaetettttc tttetttett tttttttttt tttttttgaa atggagtett getctgtcae 
Gcaggetaga gtgcagcgge aeagtctfc 




tatagg 

aaaacaaaag agaceattee agaagteaae aagaaaaata agtttagttt taeaagaagt 
teacgatcte gtecttattt laecaegtgo tagaatttgg tgaceaaagt aecagaacat 
tagtttgtag aatagtaatt tttaaactaa attttageaa eagaacatta anaaaaaatt 
atctggeagc rgaatacaaa acgcaaeaac aaaaaceaaa acacaaatgg agctactcta 
gttagagtca gagaggcaga tctctgasec atgcctgcct gcacaeaact caaaaaacrta 
gtaatgtaga gtgatttcte aagcct:cttc tggtatgcta aacattacag attcttetga 
ctaaaaagag aggcaatccc tgagactctc eatagaaace ccaggctctg tagaagccat 



420 

400 
S40 



720 
700 
840 

»00 
960 
1000 



120 
ISO 
240 
300 
360 
306 



120 
180 

240 
300 
360 
42D 
4B0 



47 



pcmisoi/m22 



gaaeatttgg tattgagggt 
aatctggaaa ataaaetgaa 
aagttgatgt gagatgttgg aal 



<210> 
<211> 
<212> 
<313> 



gagtcteeag ctgtagtttt gttttgaaeg 
icaattta aaaeaaaaag acttttaaat agtaaatgta 
ttaaaaatg aaggccattt 4 



: attaateacc acgacccact 
gaatgaagcc caatctcaaa tcacagtgaa aaatectgca acgtgcaggg tgatgagtgt 
ttacattago tgaaatgaaa tgatgtaata cccagaateg agggagggcfc gegatccaga 
gteagggeat ttgeaaaaacc tctgtgaaae ataacttttc tacattacaa aaaaatgtce 
ttgegtttta gtaatctgge ttetgtaaat ttaggattac ttggattttt ctgateteat 
eaatttgttt tceaaataga aatteagaae ttcecaatta ctcactgttt tagteaagtt 



agggaataat aatagaagge agceateeag gtatgtggge acctgccatg ctgcagaata 



atttgtttaa gocagtggee aatttttctt eetataaetg atgatgaaea i 
ggagrteeta geeetattat tgatgggeaa etgetattga ttae 

<210> 91 
<21l> Sfl 

<2i3> n 

<213> Be 



120 
180 
240 
300 
360. 
420 
480 
540 



acaaggtegg tgtacaeece etgtgattct gggagtaata tettetccte eettggatat 
taggaaeaat atcacggegg gggtgggggt tgtgtaeage ctetgcaata ttgggagtaa 
tatcatcett tetccceact ggatattagg aaeaatatea caggaggtct ggacaccccc 
tgcgatattg ggagtaacat eattct«ttt teeeagtgga tattaggaae aatattgcat 
tggggtgtae aececttacg aeatUggag taatatcato ctcteeeaea gtggatatta 
ggaaeaafeat cteagaagga gtgtagaaee o ct gc g gtat taggagtaat atcat«etet 
eeetceetgg atattaggaa caataaeua gggagagtat a c agc cec tg tgatattgag 



oatttgegat agtgggagga atateatect ctccccacct ggatattagg ■ 
caagtggagt •taeaeeeec tgcgatattg. ggagtaatat et 



120 
180 
240 
300 
360 
420 
480 
940 
SB2 



PCTAIS01A7322 



<210> 
<211> 
<212> 



<213> aom 


> s«pl*n« 






<«00> »B 








tatttaatca 


tataatacta 


aatatactgt attcagaagt tttttgtgtt ttagtcaggt 


60 


aagatgcagg 


gtgtagaggt 


gttaaccttt ccttaaaatt ttaatggcta gatatcttga 


120 


gatctgtctg 


atgtaggagt 


ggaaagtggg tggttctttt ettceceatc ataaaggctc 


160 


acagetgata 


eecetataaa 


gaaagaetgg ttaaeaagag aaaagcacaa caaatttatg 


240 


aatgtgmata 


agtatgagag 


eeataeaaaa atatgaaaat tcaaagaaat ggttagaega 


300 


ttgatgetta 


aetaeettct 


tcattaggga gaggaaagtt ggggcgggag tgggggagtg 


360 


oggMtgggg 




ctccaggagt ggataatggt ttgtaaataa ttetgtttgg 


420 


aeaetgaatg 


gageggaatg 


gaaaggaeaa aeaataggaa tgtgaggggt ggaaetgcat 


480 


ggtgaacaaa 


ggttgtctta 


tt 


902 



<210> 99 

<2I1> 541 

<212> mok 

<213> BOBK) aaplaits 

<400> »» 

ecgaagccga aaagtetgaa aetggeecaa agtgggaatt tatateectg ttctcctget 60 

ggaatgttgc ettttcetaa accaeeeatg gtccegeeet acaccatcct gtacctatac 120 

aaaccGcata ctcagceagt agacaggact atggttggac attggagaga agcagcttga 180 

tggcttaaca ccgaagaaaa atceagceag agacggccag aaettccggg gagggttaeg 24 0 

etaccgacce tgtctcctte tcagcteccc ttcctgccga gagccacgtt tcattcacaa 300 

taaaatcccc eacatccacc aeecttcaat ttattcgtgc aaccteattt ttcctggetg 360 

gtggacaaga gcgcgggage cacaggtgga gataeaaaaa getgtcaeat tggecetttg 420 

c«ettgctgg eggagggeag eegectcaca cagaggcaga gggceoactg aactgttaae 400 

■ettaagcea tetgeagatg geagageaaa aacagcaetg gaaeatgceo tc t gg g gctt 540 

e 941 



<2ie> 100 

<211> 610 

<2i2> cm 

<213> BCMO 



aggtaaetgg agtaattgce aaatgeagat aaateeteee 
ctgttttgaa aaeaattcet agaetttgce cctgttgaag etgattgaat geteaa< 



120 
180 



u«actccae tgttgttage 
HUteogas ettccetut 
9gesttectg •ggBCagact 
gctatgttga tMgagatce 
MMUgact t«atgg«a«g 
Mt*cMc«g uge«gtc«t 
tttctceeet ttcacaactt 



tctegcttae tgcttttagg ggcggagtta aeactV 
aaatacaggg •tttagtgaa gattttgatt gtetgggyxt 
■Atttatttt gctctaagca ggtgtgctat gagaacagag 
etgggagctg gtaatatatt atcttctgt* atttcttcca 
•ggatgcata atataccccc tetcaaagga agcgttcccc 
tct««««aca gctttatggc tctgcagtca ataactctat 
cctucttcc gctatgtAag aacttatgtg agggcacaca 



PCT/0SeiAT323 

240 
300 
360 
420 
480 
S40 
600 
«0 



<210> 101 

<211> 534 

<2X2> VHA 

<213> BflM 



eeagggrtttg 
ttttactate 



•ettttagct 
agatcactag 

taatgggcta 
ggttttgcat 



tgttccatea 
•gtatttau 
ecttggecaa 
•cctctcgca 
gagtcagata 
taaeaat«gg 



tatggatatt gttatcattc cttttctcac aaatggtut CO 

tatategtgt ceacagceac acagttagaa agcgteagag 120 

geetaaetat agaaeecata tttttaatea ctataeagta 180 

aaagaaatca tttttcagag tggagakgat agaaeataca 240 

teeaagatae etgeaaagea tetagaeact ctagatttag 300 

gattaattac ettkeaggaa aataaaaeta eataeeaatg 3C0 

Btgatctatg aagaataatg ggaacageta tetgggtatc 420 

•atggtttct caatagattt ccagaataat ggggaaattt 480 

etaegtatgt tatattcatt ctag S24 



<210> 102 

<211> 677 

<213> Dm 

<213> BCMO 



tactaccatg 



Ctttcaateg tgtggagaaa ataattatca gttgggaacc atcatttttc 60 

aatgcaaatg tacttccatg acccatcttc ctttacgaat aaagttacaa 120 

accactacac atatetgagt ttatctttta actgtctttt agagcccatt 180 

t«cctagaac ctctactatg gattateeet ttaeeatage attgteatte 240 

aatgcatttg tttcccactg atttttaaae atgattgagt eatttteatt 300 

taaaeatcet eattaeatgg ttcaetagga ceaetocete ttcagttgtg SCO 

atctetattt etgcatgcea 420 



t gtugatttt 



:atecteate agtetaetaa aagatgteae taaggacaee 
I atggaaattt gaeatttttg aecaetttct 



etttctteaa acattcttcc e^tagttttc 
aetetatitt gatcttettt gaaaattcat 



ttcttcttte ctttetaete 
ecagtcataa aatgttaaga 



KTAISei/»7322 



ceo 

C77 



<210> 103 

<211> 428 

<212> DMA 

<213> Bene taplaaa 

<400> 103 

caggctaaat atcataaata ■aaeatctet eatttctgtg aataggaaag cacaettgag CO 

tgaagcacag acatgacagt Igagcatgta agagatccac tgggtgetae ttgagaaage 120 

agttggaetg eattetggtt etctctgaag tttgctttta ggcaagtaee agatggattg 180 

tatKttagaa aagatttgte tggaaeattt eetgatgtea ttateeagag acaatgagac 240 

aactcatttg cttatgaggt ttttactaca gcaatetaga gatggaattt ecaatggaaa 300 

taaaaaaggg tttttataat ttciatattg acactggcag ct cc gcc t tt taaaaaatta 360 

gttcctttta atgaatgtat tttgggagta gattatag^ tatttagtaa at^ggeaetg 420 

rgtttaga 428 

<210> 104 
<211> 697 

<212> am. 

013> Boae aaplans 

<400> 104 

tetcattttg aaaargtaag tggatatcac tactgcattg cetggaaatc ccacgaggaa 60 

vataatgcca taaataacag ggaggtagtg catcttgagt gggatgtttt utcagtgca 120 

attkccaaaa geagetgeat aatcggggaa ateagaagea tttgetaaat agtetagtgg 180 

etcatteatg gttgtcteet tteatettge aagaaaaeaa gagagttcag tttggeaata 240 

tgaatcaaat gagcagtaae .tegetgataa aggaaaaeag aaaaeafttaa Igatagggta 300 

ataaaaacaa ggatctaett ttaaatgaaa attattetaa eatcetaaat ttgeeaette 360 

tctetettta atetcmaaag agaeeetgtg gagaagaaat tgaattteca agaaaatgac 420 

tatgaggeaa gttaetaaat geatetaata aaaatataaa agttaaatta eeatgagagi: 480' 

taaaatgagg gattgggaga aaaaagecac atgtcgettt ggaaaacaat ttggcaaggt 540 

eaeeatttgg agaagceata gggtategce attagagact taacaacagg acc^ctatt 600 

aaccaagtgt gatgcatgeo aecatcactt acttetacat gteacaaaat actgaaa 657 

<210> lOS 

<211> 533 

<212> om 

<213> Beoo sapiana 



WOCl/MTSe PCnUS0U97322 
SI 



<400> 105 
ceacctgctg 


tcetgetaga 


cgtggaaaga 


tcegcageaa 


eagagcaggg aaaatgagte 


60 


aaatggaggc 


caaaaatgag 


aaetaagaga 


tttgtgagaa 


tattcaagca aggcaaggag 


120 


aaaataagag 


aaggaaagta 


aaatatagee 


aeaageaaaa 


gtggtaaeaa aacgettgat 


180 


atgaagtect 


atttaeeagt 


gataagccae 


atggatagtt 


agttatgage ttttttgtaa 


240 


teaaeaggaa 


aaggaaaate 


acaattttca 


agatteccag 


tgtctcstaag gtataaageo 


300 


caagtaattg 


gagagaagea 


caactatttg 


tggaactaag 


ataaaaatga attgeetcta 


360 


gteag«tttt 


gaagageeae 
agttecagag 


ttgteeaggg 
cceaeattet 


tcceaeaget 
cagaeatage 


getcggeeag aatttgaaee 
eeccaataet geetetggge 


420 
480 


tggagctggt 


attetcaata 


actgtttgtt 


gagtggatag 


gtgaatcaec att 


S33 


<210> 306 
<211> S9S 
<212> Dm 
<213> BeaM 


> a^iaaa 










<400> 106 
tatccacata 


aatgtgcatt 


ttcttttggg 


ccaaaatgag 


gcagaggtgt catgtgaatt 


CO 


tttcattcct 


tcacaeaacg 


atagt.ctct<: 




gaacaaaagg aaacatatgt 


120 


tcacagtggg 


aaggattatt 


•ctcgat.cat 


ctgtat.aagc 


atggcecaag gagcctttgc 


160 


caacctactg 


gggatgtcae 


atgtaaaaag 


gtttctccaa 


aaggttggca atatgattta 


240 


ttaaaggagt 


cagatgacat 


gggagttaag 


ggeagcaaae 


ttcattgtga tggaaaggat 


300 


eteagetget 
ggatgaaacc 


eeageaaaat 
tcaaeeaiega 


gaaaggatta 
aaagtgaaae 


tggkteacet 
ttctttgtgt 


gceaaeactg tgeaattt;at * 
gtgtgtatgg ggktgegagg 


360 
420 




gaaaggaaag 


geagaeagae 


egtggaaaae 


agatatttee ectggataag 


480 


agtggaatgg 


ecagtcteat 


aaeaetcatg 


tattatagaa 


ttaaatataa acctgtttca 


940 


gaaagtaeaa 


tattaagaee 


ctttttaaat 


ettgatatte 


tttgatgata tetet 


999 


<210> 107 
<211> 596 
<212> Dm 
<213> BcM 


> aaplana 










<4D0> 107 

tttcetaetg ateagagtta 


ctgtagaatt 


tgatttaggt 


gtgtaaatta gtetgaggea 


CO 


eacatteagt cttaggeaae 


cetetetgtg 


atggcatgee 


teaaagcagt ggtttgaatt 


120 


aggggcaace 


dcaacectg 


•gggacactt 


ggcaacatct 


tgaaatattt caatggtctt 


180 


aagtgagaaa 


gtgctattgg 


eatctggtag 


attcaagcca 


gggatgatgc caaagatttg 


240 




gaaeaggcca 


tacaacagag 


aattatctgg 


tccaaaatgt caatggtgcc 


300 


atggtcgaca 


aaacetgaga 


taagettagg 


gaaggateca 


gcaeagagca gaatgtatte 


360 



WO01/CC7S0 PCT/US01/l73a 
52 



tctccgtaaa gaageeaate ccaaagagaa 


agaagttgag 


taatgctgeg tatatttaet 


420 


eactttctct ttccaaattt ettagtttga 


taattcaetc 


gacttgccct ggtaaggaat 


480 


gagggaggaa 


geaaaaaaga ccaagcttgt 


gttacactaa 


fctaetgtccc tcaacagaaa 


940 


aaegtgaggt 


gaggggtaag aaagteeeee 


eattcteaea 


tetatateca atacat 


. 996 


<31D> 108 
<211> 603 
<212> Dm 
<213> Bene 


> aaplana 








<4 00> 108 

tttgcicttt 


tteetatgtt eatcatctca 


ttgaatggca 


cccccatctg catggtagcc 


60 


tgggaaatat 


attaaggtat tatccttgaa 


cettctkt.et 


ttateatcec tet.gtecagg 


120 


taatctgaaa 


ttetgteaga atatgeatet 


ttaatstate 


ttaaaetgge ceaCttttaa 


ISO 


aaaettetat 


etatctttgae cttactttae 


etaaatgatt 


atcacteteo taattgrttte 


240 


ctafttgggee 


teataggeaa gaeaaatetg 


ttocttatae 


tgcctctaga attatcttfct 


300 


caaacaegga 


tgtggAake ettetttett 


acaaatgacc 


fcfiatag^cco aaagacaaag 


SCO 


tctataetct 


ccetaaataa eatteaagge 


cetcacteac 


geagetcect gaueeeaeg 


420 


tcagtatttit 


l«gtcctoc^c ccrt^cccaa 


agcacactet 


eaeafcaegcg ttattetaee 


480 


tggagtcata 


ttaagctaet ttcaattetg 


ggctttetct 


tageetteaa ccctctctta 


S40 


ggctggtigca 


ttectgggga gtggteeaat 


ecatgeacgt 


getaceatge aeeeaiecttt 


COO 


ctt 








COS 


<210> 109 
<211> 579 
<312> DMA 
<213> Bam 


> aaplana 








<400> 109 
ctgcatgttg 


tctattggte tgatecatgg 


gttgcttttg 


ctccaaggtc caggctaaag 


60 


gagatgeect 


ctcttgggga atgtcatgcc 


cctgctagag 


gtagtctctg cttggactgg 


120 


gcacactgct 


acttcgctge tcatttcatc 


aaccccagce 


agccactgtg gggcaagcca 


180 


gtgttccttg 
agggtgtaat 
aeteaatggt 


cttgtcagag atgetgtaet 


ttgcatacaa 


tggtgaagag agtgaacagc 

teeetgetaa gtggaectea 


240 
300 
SCO 


Gteattctga aagatgtgge 


ctaaattctt 


gettggaatg gtaatteete 


fcetaatagae 


tetgetgtfce tettgecagt 




gaaggggatt gaaggtetga 


420 


acetaggete 


agtggetaet geeeeteete 


eaeagccgct 


ggetteeagc agaeattcet 


480 


gatgetgatg 


tgcteettgg agtgetgage 


tttgggggaa 


ateetgttge atggtgecag 


940 


aecetectM 


cceatctcat aaetceatea 


eagag 




979 



<210> 110 

<211> «02 

<2i2> on 

<aiJ> inmo akplM 



PCTA)Sei/D7323 



ttgtggaflca stt*e«g*e« 


eatggcagtg teettgagt9 
tegefctacGg atcagactca 


getetgagtg tgggaeeau 
ag^aafcgga acctgcectc 


CO 
XIO 


ttecctttee tcctnettt 


ggMcagttg ctaeeaggtg 


agfcggttttt ccctccagse 


ito 


•gttaet9»g •gtMteeet 


gageaetcae tgggtgcctg 


ttetgtgetg aeagfccatct 


240 


cmltcaiect •aeagcutt 


ecattetgea tcttetetgg 


acaoccccag ga£catcca9 


300 




ggoctagtgt gyetccatga 


taaeaaagac geaggtocag 


SCO 


■gscMtcee eetae»e«et 


geetgeatet gatteceett 


99 


402 


<210> 111 
<211> S«4 

<2i2> cm 

<213> Boao MplaiM 








<400> 1X1 

tcttycictc tffffgccccc* 


aacMgagyc cactcagaaa 


tcacaytttg «(r»acM9vc 


CO 


■cc«ttgccc cctsa^cctg 


ggctttcctg aggcttgygt 


a«gagaaag« g«gat7«g*« 


120 


ggetccctsg oct«c*g*gg 


tctggagaga agctggcacc 


tggyaagaac aatttcccca 


180 


BC«get«gce Mgctggggt 


cttecaagtg g*tgeagaga 


cctgccctge tgccetcccc 


240 


•teetetgag •gtgoettet 


etgggetttt getteaasga 


geeatctttt tceaeatgge 


300 


•ctcatette cttgtcettt 


getteatgae aecttgageg 


tgttagaage taatectgaa 


SCO 








420 
410 
540 


e««geat«ga aggggcactt 
taeeteeeee aaagatecae 
gcttgagagt •tgeatecu 


0997^99*0 etgcagtggc 
tgeecagaag ggaagaecag 
tgeagetagg tectccaeae 


gggeeteeet ggtgeeaagg 
•ctgtggtgg ggeeeetCM 


eetcagatca gcatettact 


ctea 




»C4 


<210> 112 
<211> 433 
<212> Dm 
<213> Btato aaplana 








<400> 112 

taae— aaca etttttatea 


r 

tatatgaaae teetgtacaa 


tgatttggct agaagaaaaa 


CO 


aAtagttgga aggtCAaad 


cgttttaaaa catctgttca 


aMgectgca ttaaactttt 


120 


etctgtcctg acaaMcarg 


tctcaatttc tttctaaagc 


agctctattfl tcetagcata 


leo 


^gcctcacca agttctttaa 


aggveattte CMCcttagt 


tetgacaatg aagacscaaa 


240 


gtaggtcagg ttccaaaacc 


ac:ccttcct* gccctccctg 


tagaaaatac catgttgeac 


300 


•gttacatgt gtcecetgac 


acaaacgaea ctcattttac 


gtaggteact ggacctcaa* 


960 



rcmisoiATni 



etgttgttge tt9ct9^eee agecaftttca Agagt9aa99 aagmtgtuc eagaeataea 

tatctecett tet 



420 
433 



<210> 113 

<211> 4 CI 

<212> am 

<213> Bemo 

<400> 113 



eagtceaatg ctceagrttt 


atagattggg 


aaaaetgaga 


gcetaagggg tcacttgtta 


SO 


gtttgggcta 


ctatttcatt 


tt»ccatttt 


gaglt.ttaca 
«te«ct«tta 


gaatgagtc* a*tata«ttt 
gt«tttatc» ccatacattc 


120 
100 


aaaggaattc 


atacatgtag 


acAcatctga 


ggigttcctg 


atttctcctg ttcgacctgt 


240 


ggtaaaactc 


etgtggcact 


atagcacctt 


tagcttatca 


gtcttctttc cctcacctca 


300 


tagatcagaa 


ettaveagee 


eeeateetgg 


teettetgaa 


tettttgtea agtcattget 


SCO 


tteeaatete 


tgat«aagtg 


ttgaaagggt 


Kcattatgc 


etctugaga taeacacagt 


420 


catgtgeeae 


etaactatgt 


ttcagteagt 






461 



<210> 114 

<311> 444 

<212> Em 

<213> loae 

<40a> 114 



eeaafccae eatetgaggg tctafagaag 


gcttgattta 


ctttcatgag toeeggaata 


60 


a««teteete aaaeasggaa ttttttctta 


•tcatggaag 


tatggeaatg ggeaaetaaa 


120 


ceaaaagtet cagtgetect eteagatata 


gettegetea 


gaaacaggca geetgggtag 
tgteaagta9 gggffctttgg 


IBO 


agagatggaa tgtaaagtcfe tattaaatge 


teagetgaag 


240 


tgctgtcctt caggatgtaa tatatgtaet 


aaaccagrga 


ccgaatacta tacagaatca 


300 


gtagtacct* aaatacatgg atttttatac 


caaggctrag 


acatagaate agcactlgta 


360 


actatcaaat ggttgaggaa tttctacttc 


atttgtccac 


aattacgctg gattagaagt 


420 


gtttgcfttee ttgeatetgt gtgt 






444 


<210> lis 
«211> 473 

<312> cm 

<213x acno aaplana 








<400> US 

tttgttacaa tatta«»eg1: gtgtccaagg 


tccagagata 


gcatgtaaca ctaacaaatt 


60 


ctgtgggatg gtggcgatLgt: caataccaag 




<:BgBgagc^t ggggtttcag 


120 


ceaagaetcc acaaaggcat aggggctttg 


tgggagaatg 


gcagtectcc tggagaagtg 


ISO 


gcagataaaa aggtaasgat ctgfcgagcaa 


cgtcatcttg 


agttcaggaa ttgauatag 


240 



PCTnrSOl/97322 



pcrrvsnnmn 



tttggtatta gaagaagagc aagagtgtca aaaggageat ttgtgtaate ttteaeteea 
gagattttaa tctccttaat agaaagttgt ttgtattgat tgaatgatta aectttatta 
agaattttgt tgtctcaggc actggattag tagctttaca catttcattt aaatctcaca 
ttttgatagc ttetactatg gttattaCtt tacagaagaa actgaagtta aga 

<210> lie 

<211> 261 

<2i2> tmh 

<213> Bomo aaplaaa 

<400> lis 

cctgaaacca tgggctcttc gtacetccag tgecgctcac atcttatgac acatagtagg 
ggcgttaata aatgcttatt aagttgaega etatgeeaga aaaagggtga gggattacac 
aaagttttaa caaaatctca cggtMctet teagaagcaa aaataaaata ataacattta 
•taaaagtgo etgeteaagg ectgeagccc 



<2io> in 

<211> 193 
<212> DMA 
<213> aeuo aaplwa 

<4D6> IIT 

etgetceatg gggatggges teagtgagtg tatgtgecag gcttgaaatg gettcaeggt 
atgggttgca ggag e a cc at gaggttcate taatetttge elteetetge eageatgtgt 
gceatetgea atgteteaet gageaetgag tg gggc e tge tatgtgggca gtatecctgc 
eatcttcata tea 

<210> lie 
<211> 3S4 

<2i2> con 

<213> Bonn aaplaaa 

<400> iia 

atetcattgg tatgtagttt tatttteetg aaa99taatt aatettggce aaggagetaa 
aagtetaaat etagagtgto tagatgottt gcaggtatet tggatttaaa taetettgtt 
ctcatgtatg ttetatcatc tccaetctga aaaatgattt cttttgatgg aaeagatagg 
aaaataetgt atagtgatta aaaatatggg ttctatagtt aggctacttg agttcaaace 
etggctetga cgctttctaa ctgtgtgaet gtggacaega tataeaaect ctattaattt 
caatattacc atttgtgaga aaaggaatga taaeaatate eatateatgg tgggttettt 
tttt 



300 


<212> ONA 

<213> Hooo aapiana 










3fi0 


<400> 119 

agagatcttt. aaaataetca 


aagaaaattg 


teacetagaa 


tttgataact ettgaaaata 


CO 


420 


tcttgcaaaw •t0aaggcta..aataaatgat 


tttttgaeaa 


agaaaagctg aaaaaattta 


120 


473 


ttgtgagcag aectgtacta 


caagaaaggt 


taaaagaagt 
atgaagatet 


tatttaggta gaaagaaaat 
tcagaaatog taaaattgtg 


lao 

240 




gatatcaaat aagcagatct 
ggtaaatcta aaagccattt 


taaaaatttt 


gagteatctt 


aagattattg tetatagcaa 


300 




agaaaaatgc tageaatt^g 


ttatgaggtt 


taaaatatgc 


agaagcagaa gtaaatcata 


360 


SO 


taatgatagc aacatgacaa 


ctgggggaaa 


atgaaagtcc 


actgaagaaa tgcttaataa 


420 


120 


atgtt 








429 


100 
240 - 
2C1 


' <311> 431 
<212> om 
<213> Bono aaplana 












<400> 120 

actttccttt ccaggcattt 


cttgatgtgg 




etgagtctga taeetttaaa 


60 




ggtctgacaa gagacatttg 


etgccfcatgc 


ettctgttet 


cttggaggag tgctaccaat 


120 




•aggcttcgt caacataaca 


aggeeacetr 


agetagaeag 


gccLc ctcc( ttcttcctiCt 


leo 


CO 


cataacctgt cttgceaeta 


aaeetgaatt 




eetetttggg gceatgetet 


240 


120 


gagcccaeat tetttetata 


aaetcaagta 


ggtatataag 


ettetgegec ttattgtett 


300 


ICO 


cattetgaag getettatgt 


aeatgeatta 


aaeaaatttg 


taketcetat taatgtgeet 


SCO 


193 


tttg£gag«t gatntteag 


tgaaacttca 


gaggteeaae 


ggeagtagec cctaccaagfc 


420 



120 

lao 

240 

soo 

SCO 
3C4 



<210> 121 

<21l> 402 

<212> DiW 

<313> BOBD aaplana 



gctatctctg tatetagaag atgteagact cafcggaagtt ttgtccattt tatteecttt 
gcttatccat tcttt.ettgt ttacagaaag acttaatttt ctgtctcata tcrrctgtcct 
tcttgcccca etatttttee eccttetcca aaaateecag ccccaaaaae agtetacata 
ttgtgaaaaa gatttctcaa aecacaaggg tgatgtaact ttaggeetgt gttttetcte 
tcacacacae aaaatattgg atatgagtga gattttaaaa aattggttkt taaafcgtgafc 
gaaaagagtg teetttteae cagaacaaaa caacecttaa tgetgaagcc tcettccega 
tatgggtgye ttccaaatat gaagaaatct gtgeattggg eeaeaggete cagaeaaagt 



120 
100 
240 
SOO 
SCO 
420 
490 



pcnusoiim23 



<210> 

<212> 
<213> 



cett99e«9C 


tcc«*cttg« 


•cstgtaMg ggtgtattc* 


acagacaagt gagagaagga 


CO 


*cet.cac»c» 


tfteactcesg 


gcctgagata ggctgagggg 
tfCMMga eaguaeaga 


ectaagettc aattgeataa 
tagteeagag cegteeaggg 


120 
110 


9atget*gee 


•etgeeean 


agatgateag agaacaeaca 


aeagaaatca gaaaatgtag 


24Q 




•tttgetgat 


aggtgeaate gecteageaa 


ggeaeaggaa aetcaaetea 


300 


«Mg«eaBte 


t8tet«te«t 


ccaeeaatte tetgggteaa 


gtetgatgtg eaetcataaa 


3C0 




KCtgttattg 


tgactgagaa aaaaaataaa 


gctaaaaggt aagtgeetat 


420 




tttaetutg 


eaaaeaaaag ecctaaagaa 


gtgtggtttg ageeeagtgt 


4t0 


cetcetcft 


tageaeeau 


aatggatagg tgg«tgagte 


tgteaaaatg eetetgggtt 


S40 






ctgtgccc 




SCO 


<210> 123 
<211> 413 
<212> HtX 
<313> BoDC 










«0O> 123 
c*tttttt»c 


cacat»t«et 


ataagaatta gtattatttt 


tgattaaaat aaatgttatt 


CO 




ca«ttttttg 


cttteagtaa gatttctaat 


ttaaggaagt cattttaaag 


120 


gct«uttt« 




agagcttgtt gcacttgttg 


atccagttgg atccagtttt 


leo 




ceattttttg 


tateectttt gagtttgcat 


tcctttttaa cattttttgy 


240 


tatage«g*t 


ttttattttt 


tggtaeattt gtgeaeataa 


aettettggt gtggaggaga 


300 


««ttMattt 


taataoetM 


tgggaeaaag- gtatataggg 


atatataggt aeaaeeetag 


360 


CtCttBttct 


ttetttteet 


ecatagtatt etggtgatgt 


agggataaaa ttt 


413 



<210> 
<2U> 
<212> 
<213> 



cttaggttte ttetctactt ccctttttaa fctgaagagtt taatgeatgt atetgtgtgt 120 
ttgcttgaaa aaaaaeaeea agtataacat gttetateta tgaataette tggccattaa 180 
ctcaaaaggt actatattaa aga e a g aaaa geaecagaaa gcaateaggg acttcatcta 240 



agaggtagga eagcatagtt ggtaaaaata cagacectgg aggcaaactg cctgggcttg 

aateecagct ttattacsttt gggaaaacta cttatcttet ttacttgttt tggtatccat 

gtetgtgaaa tggaagtaat aataateete teatageatt gttgtgaggt ttcaatagat 

gaagtgaaga ctttagaagg geaeatgata agaattatat aagggttaec ^ttattgct 

atccaatttg tcatagcaag etaagggace ttgggcaagt tacte 

<210> 125 

<211> S7S 

<212> DHK 

<213> Bgae aaplaaa 

<400> 12S 

tgggttoatt eaageatgta aegoeettaa atttttca&t taaattttct 
aatgaacttt aeagtaatet ttgcttteta aaaataaatg tgtttettgt 
gteteatcac aaattctgtt ttagaai 
gagaettagg aetcagegaa ttcti 
ggaataaatg ctaAtetee atgacctggg tetgataatt tgtetgcagg aacaetgttt 
gtgtggtaea gtgggaggaa tggaetttgg agtgagatee atgtteaaat 
ttacctlcte tgatceteag fcttcctcatc tgtaaaatga ccataatcaa 
aagatttgtg gtgacaacac ageatttact tcctgctgta tacttcceat 
agagacagaa ttttecactt J^attttaate tataattatg taatcccatt 
ccttcgactt teagttccae aagge 



gtgecttaga i 
taageattta ( 



:agtgaatg 



caccatctcg 
ttectcttgt 



<210> 12C 

<21t> €38 

<2i2> nn 

<213> Bona 



rCm)S01iV7323 

300 
360 
420 
•ID 
S2S 



SCO 
420 
400 
540 
573 



tggatecagt acteeaaggg tgatctgacc tcacagagca 
taatetggae ttggaattee ateataeaga ggeeaagtct 
gtgtaaetgg ggetgc^gaa aeecaagtat tgtcagocag 
tgtgtetttt aagaagtgae agtaaetgct atttgtggag 
ettttctttg cetgacagag gcceagtgtt ctaagctcta 
Btgtgagtca caetcacttg ctactgttet ttteeagagt 
aeateactae etectcteee eetgeoeage ttgeattgte 
etgteettga aeataaggcg ettctctgca ttccatgtgt 
geattctgaa agagctgaat etatgtccag gttcaagaaa 



tcgtaagttg tTtacaaagc 
cagtgcctgg ggagtgccct 
Ctgaccatga tgttetctct 
tgecsggtcte eagccatgct 
atggetatto atagggacte 
agaggggcte tgatgeeage 
tttgggeeae ttgttgetge 



ctaetttg£a gttatgtget 
gaatgctgat eaactgttgg 



120 
100 
•240 
300 



c»atagatgg gtttaatata tettatgafct ggttettg 



<210> 127 

<21l> 573 

<2i2> nu 

<213> Bono aapiaiu 



PCTAIS0UO7322 



ettgatttee etttgeeatg 
eggtattetg getaeeatag 



acaagggaga agagaataag 

gtccacttta cttectggaa 
aagcactgtc agttatgttg 
aeetagatga atattettga 
atacataaag tgtataatga 

tttcacctgg i^ctttctctt 



ettttaaggt eagctgatta 
tatgteetgg ggatgaggat 
ctatettget ctttttgttt 
aagaagataa f aatacattt 
aaaatgagtc aggagtggga 
gtggatggtg agcttttctt 
tagtgtgtcg atetagtaaa 



aecttaattc catctaatae CO 
120 
100 
240 

300 

360 



gcaaaaeect tgacatgttt 
ctttegttta ctg 



ataattatga 
accattaagt 
tttatacaaa 

gceagccttc 
atccaactgg 
ttcttecaaa 
acagtaaacc 



aaattagtga 

ttgaagaggg 
ttgttcagat 
gtcttcatgg 
eaatggtgtg 



460 

540 
573 



<210> 126 

<211> 4C1 

<212> Dm 

<213> acBo mmpimna 

<400> 12i 

eatetatteg aegaeettga gttacegctg agaeatttct gaggcacaac actaagaaaa CO 

cgcatgtaat tgtcaagegt ggeagggeag Cattgetete aaagtcccgt etgactgaea 120 

gggeagaggt Mteeteac tgccegaate tgettecega cagetccagg gttcceteag 100 

gaagoegeeo teeaeettca ecteaggeat gtcetgeaga geeetetgga gaaeeagetC 240 

caggttctgc etattttgac gctgcctaaa ggapcceacg aagaagtaaa tgacggggtt 300 

ggeactaccg tttagaggag aeaggaaaat ggaaactaga tggacatgae agaaaatgac 360 

ttccaaatcc aggtgtatcc cagtagacag agcccaecga atgeegaagg gcaggetgcg 420 



<210> 12f 

«211> C55 

<2i2> on 

<2t3> Hobo saplana 



ggtagaecaa ctctgtgatg gagttatgag atggggaagg agggtctggc accatgcaac 
aggatttece ccaaagctea gcaetecaag gageaeatea geateaggaa tgtetgetgg 



120 
ISO 



WO eiMCTSO 



PCTAISIU07322 



aagcMgcgg etgtggagga ggggeagtag ccaetgagcc taggtteaga gettcaatce 240 

eettcagtec tettgaetgg eaagagaaea geagagteta ttagagagga attaccatte 300 

eaagcaagaa tttaggccac atctttcaga atgagaccat tgagttgagg tecacttage 3C0 

agggaaagtg gcttcaggtt gtggttgact gtttaattac accetgctgt tcactctett 420 

Mccattgta tgcaaagtac agcatctctg aeaagcaagg aacactggct tgceccacag 460 

tggctggctg gggttgatga aatgagcaac gaagtagcag tgtgcccagt ccaagcagag 540 

actacctcta gcaggggcat gacattcccc aagagagggc atctccttta gcctggacct 600 

tggageaaaa gcaacccatg gateagacca atagaeaaea tgeagcccte ateta OSS 

<210> 130 
<211» C57 
<212> DMA 
<213> Boao a^aaa 




geaggatttt aoettgtttt a« 
geeteetecg aaetatagtg aaaagataat 
aeacagtggt gtcat«gggt tttgattgte 
gteatgatga ecteagttce atttaagtgg 
taeetttact ataaeatggc cttatataga 
gceeaagtga atggaaaatt gagaagggce 
ggttcattg* ctetttggat ttcteectig 
atcttgacag tgttggaatc ttcagaaata 
aecattttca aagtatttgt acgtaacact 
gtttccctgt tggettgage agattagtgt 
ctacteagca atctteatta ccatattatc 



ra aaagtttatt ttgaaaaaaa 



caettggaaa aggttaaaae 
ggtectgtet etctcaetet 
taagtgtgtg 
gagtotggaa 

ccgtteccta 
cagaagttat 
tttgtttcct 
tgacatcagg 
ggctcct 



etacgtaagt 
attgcaatac 
ttcatatgtt 
aaagaggtgg 
actgacttga 



120 
100 
240 



540 
600 
C57 



<210> 131 

<2I1> 566 

<2i2> cm 

<213> Hono aaplana 



agtctcgaaa gttttgeaca etettccaee teetggaact tcaetgtgce i 
aetaetgetg tctggeteca etegagggaa gseaggtaac etgtgttagg ee gc ge t ttt 
ec t g g e g gce ttgtaaatet gttagtaeat gaaaagcatg aegeaeatgg ggattaggat 
gccaatgego tggagtaaat cgtgtagcea aagtettgae tgaeeaagca eaeettatca 
tcgtttaeat tctgagcccg aeeaaaaatg gtaggtaaag tgaeaaaggc ggaaa g aagg 
cagaeagaaa gaatcatett egteatgeat ttccccttet gcrtcatagg gtaogtgaga 



SCO 
420 



WOOl/fCTSO 



«1 



9gcttc*tg« tcccuggt* cct9tc««ts ctgctcttcgt aeaBOTtcMi gatccaggec 
ftgesffCAC* tgscattcae ggsgMgacf ttacagMM •fftgtccaam gatccacttg 
eeeeegatga ggtentgae aetgat 



<230> 332 

<U1> 57S 

<J12> DM 

<213> aeno 



940 
5« 



<«00> 132 
agtgttacag 


ctgggcagcc 


agsgagacag utgtagtcc tcattgaagc agaaagacag 


60 


atgqttctgB 


gacagaggtc 


tccaggaaaa uaaaaagaa cctgacttac tggataaaca 


120 


•gtctttagt 


tt:aaaaaaca 


aeaaaaaaet gtatacacat atatatataa aatcaggtag 


leo 


tataaagaaa 
gaaagtgaaa 
agtcaacaga 


aacagaactc 
ctga»et«*c 
taaggcetM 


cagagattee tgggtcacag aaggggaaag ggctgttcaa 
tgaaaataea getatettta tattggwgg aeagtcagga 
aetgeataaa geaggaaaca gcagaetaaa gaeattatta 


240 
300 
3M 


•gaaatatgg 


aacacaacca 


aaagaaatag faa— aeaat gaaaagtgae tgttttteat 


420 


aagtgaggea 


ggggaagaga 


aggggttatt tttttcccca ttatatgtet ttaagaaeta 


400 


cttgetaaaa 
agtgeagett 


atattgggea 
taseataegt 


tgattaeagt gaagt 


340 

573 


<210> 133 
<Z11> 6S1 
<212> ONX 
<213> Banc 








<400> 133 
•aagg^aca 


gagaagtagg 


tgaggaatte agttttaaat ttatteattt ttaagttgtg 


CO 


tcaggtctee 


ceaagattat 


Gceteggttc tgtgatteat aggacttagc atatagttgt 


' 120 


attcacagct 


atg«et«att 


aacagaggga taecgaagca taatcageaa aaggaaaaga 


ISO 


tgcatgagga 


aaagtctgaa 


gaaaeeaggg acagcttcca agattctttt ceeagtgaaa 


240 


Itacacagga 


tatgcttaat 


tcttteagea aggaattgtg acaagacatg tgaaacacta 


300 


cctgccaggg 


•agttctrtta 


gtgactcagt gcecatggtt attattgggg aetggtcacg 


360 


tatgceetct 


ttgceteata 


ettagagaat tceagttcea gaaggaaage aggtattcag 


430 


tataagccat 


atftatttgea 


tagaceagtt taggateaag gaattgtagg aagcttttca 


400 
540 


aaatetaaga 
agcagtettg 


ggtetgetgt 


cagecaagag ceageettge aagcaggaca ttttaagagt 
attaaetctt ttetgeaeag aaatgatagt atgaeatct* 


6O0 


•gttattatt 


ateaagggac 


cgagaaatge atgtttttta ggctagggu g 


Ml 



<211> »6f 
<212> GMft 
<213> Bow 

134 
xmgt < 

agcacagtgc acacggccta cctgg t gctg ag ctccc t g g ccatgttcac ctgcctgtgc 120 
gggafcggcag gcaacagcat ggtgatctgg ctgctggget ti:egaatgca caggaaeccc ZOO 
ttetgcatet atatcetcaa cetggcggca gccgacctee tetteetett cagcatggct 240 



etgtcagcet gggtotgtgg cetgctgtgg aeaetcrgte teetgatgaa egggttgaec 
tetwcttet gcageaagtt cttgaaattc aatgaagatc ggtgettcag ggtggacatg 
gtecaggceg ccctea«cat gggggtetta aeoeeagtga tgaetctgte eageetgaco 
ctetttgtet gggtgcggag gagctcccag cagtggeggc ggeageeeae aeggctgtte 
gtggtggtce tggcctctgt ectggtgtte ctcatcigtt c c c t g ce tct gagcatctac 
tggttcgtge tctactggtt gageetgceg ecegagatgc aggtcctgtg cttcagcttg 
tcaegectct cctcgtccgt aagcagcagc gccaaccccg tcatctactt cctggtggge 
ageeggagga gccacagget geccaecagg tccctgggga ctgtgetcca acaggcgett 



<210> 135 

<211> 1»B 

<212> PRT 

<213> Bono aapiwfl 

<400> 135 

Xya bya Gin Val a*r ban Thx Oln Cla eita Thr Zla Lau Hla Ftm rb» 



SCO 
420 
400 
S40 



720 
700 
040 
»00 
3C0 
»CC 



10 



IS 



Zva Tcp Sly lya Ttar Civ Gin I<aa Hla 61u tya Tyr Aan Bar Lau Tyr 
20 2S 30 

Ila Lya Lav Zla «ly Bla 01« 1m Ala Lan 61b Vai Slv Bia Asa Aaa 
33 40 45 

Bar Arg Bar x^p tmr Axg Lao Vre aar Lya Sac Cy Sac Ua Acg Acg 

50 ftS M 

ni* Vba Ua 61a Aap Ala Ly* Zla Ila Lys Bis Aaa Asa Cya Zl« 61b 

CS 10 79 00 

Laa AsB eiu AsB Acg Ola Cys Hm Zla Zla 61n ly* Hm Sac Aap Us 



OS 



95 



pcrAisoiyi79n 



PCf/US01/D7322 



c Sac V«l Tyr Bis Lan Cys 



<210> 13< 
<211> 214 

<2i2> na 

<213> Bene sapiaas 
<400> 13C 

Acg Cys Sac Zla Val Sac Sac Val Sac cya Pre Lan Las »co Oca 61y 

as 10 IS 

Val Asp Sac cya tlic Val Bia vce Tbc Fee Ala vha Pro Sax Fha Lan 

20 2S 30 

Zla Sac two Val Zla flw Pro Val Ala Lan Lan Pys Txp Cya rca val 



<210> 137 

<211> 141 

<212> PUT 

<213> Bsne 



<400> 137 

Zla Zla sax Bis Tbc 

1 » 

Cys AsB Sac Txp 

Lan Lan Ibc Fba val 
39 

TVc L«n Ala Lan Pre 

90 

Zla S«v Sac Lan Cya 



Ptaa Zla Vcp I 
Lau Pba fiar 1 



05 

I Sac I 

100 

> Ila Tyr 1 



Ala Pba Pha Arg Pba Sac Lau Sac Ila Cys Pba 

10 19 

Tbc Pba The Sac Lan Sac His Cya Lan Lan Tyr 

25 30 

Pba Sac Vai Sac Bia Cya Cya Ua Vai Sac Tyr 
40 45 

Val Asa Sax Lan Sac Pba Pba Cya Aaa Lan Pba 

5S SO 

Lan Lan Pha 61b Lan Aan Lnu Zla Ala Bia Sac 
70 75 00 

lors Zla Cys Pba Qys Lan Bis Sac Tyr Pba Val 
00 09 

Lan Tyc Lan Pba L«t Bat Lam Sac Sac Ala Tyr 

105 110 



6lB Sac Sac Pco Sac Tap Val Lan Tcp Tbc Val Lya I^ra Aap Sly Bia 
CS 70 73 SO 

Val Sly Sac Val 61n Bis SlD Val Val 61a Asp Lan 61y Sly Bia Axg 



a4S 

Pee 61n H 



I Pen Sly Lan Pen Sly ACS Zla Lan Ala Ala Lan Pen Sly 



t Aaa Bia Txp Sin Sin Zla 61y Aaa 61n Bis Tbc Ala Ala 



Asp Aap Sac Zla Sac val Cya Lan Acg Sac Lan Pba Lau Pro Acg Lan 



<210> 138 

<211> 223 

<212> PRT 

<213> Boaa 

<400> 138 

Bia Sin Txp I 
1 

Zla Tyr Val i 

3 

61a Lao Tyx t 
39 

GlB Pbn Zla 

SO 

Tbc Pbn Zla 
69 

Cya The Ala 
Lan Gin Aap 



eya Sly 
Tyc Acg 



Pba flba Zla Sin Asp Sin Zla Mn Sac Tcp Cya 
10 19 

Tyx Pba Pee Ala Aaa Bia Pba Sax Asa Tbr Ala 

29 30 

Tbc vm Asp Tbr Val Pba 61a Ala Lan Tyx Pba 
40 45 

Zla Lan Aap Bac Pba Sly Sax Sax Tbc Sin Vhl 
SS CO 

Bia Ptaa Acg eiy Zla Bia Tbc Tbc sax Tye Aaa 
70 75 so 

eya Bia C;ya Bis Val Pha Zla Aaa Pba eia Pba 
»0 »9 

Zla Zla Zla Tyc Lya Laa Val Lya Pba Tbx Val 



PCr/IIS01/07i22 



<210> 139 

<211> 173 

<:212> KIT 

<213> Bono ••plana 

«00> 139 

Xan XI* Zla Tbr Pb* Fha Tyx «la 

1 5 

Tfar Bmx Tyr Trp Pba Xsa Lys Ima 

20 

Tyr JUa Hm val hgm vu. Thr Fba 
35 to 

Thr Asp Ps» Sax Ala im Pee Tbr 
50 59 

Bla Hla Tyr Lm aia Bis ^ Ima 
C» 70 

Sly L«B cya Lm Lm Aan Sax On 



i Lya 
1 Txp 
k Vfel 

'ar 



Tsp Sax Rm 61n Aan l^rs 
15 

Xaa ein Xla Mat Lya IM 

30 

Asa Xl« lian aim Keg Zla 
iS 

Ala Lan Bar L«a Mm Bis 
60 

Fba tyx Tbr Ala Axg Val 
75 50 

Axg Oly Ax« lya L«a Tbx 



PCTAJS0iyO7J22 



«00> 140 

Val Pba Lao 

1 

61a Gla Cya 

Cly Ala Gin 

3S 

Lau Xiaia Cya 

50 

Sar S«r Cla 

65 

Cya Sax Ala 
Sax Lya Ala 



Sar Ar9 

5 

CIS Aaa 
20 

Aap Oln 
Xla S«r 
Gla rre 
Sax Pro 



Lya GlQ 

Txp Cly 

Un Lys 

Gin Ma 
55 



> Sar Aaa 
» Zla 
: val Xla 

Pba IM Pba Ila Gin Tbx Sba 

315 

Sax Lau Lau Lau Aaa Axg CXn 

130 135 

Lau Qly Tyr Cya Pro Xla Sar 
145 150 

Gla Axg Vkl Ite Bla Aaa Bia 
165 

Tbr Gla Laa C 



val Trp 
25 

Bly Uy 
40 

Arg Tyx 
Tbx Hat 



Gly Trp Val 
10 

Tbx Cly Zla 
Gin Ala Zla 

Gls Ila Ila 

60 

Laa Sar Laa 

75 

Ala 61u Gla 



Val Tbx 

Gla Gltt 
30 

Pba Ua 

45 

Ila Pro 
Pba Lya 



Gly Gly 
IS 

Aaa do 
lys Bia 

Lan Lya 
Tyx Pro 

to 

Pro Lan 

95 

r Ila 



t Pxe Lan 

! 

I Zla Z«tt 



Glu GlU 

Lya Val 

Glu Aap 
215 



Sax Hat val Pba Lys I 

120 

Mat Gls Lau 

Ph* Ha Sax 

170 

Gly Tbx Lau Zla vxQ 1 
IBS 

I Cya Bia Aap < 



I Lau Pba Iba Sax 



» Lau Tbx Asp Pba 



'3S 



175 
Pro Zla 



200 

Wsl Gly I 



105 
1 Xla 



iMn Axg Aaa Gly Bba Tyc Zla 



<210> 141 

<2ll> 17 6 

<212> PBT 

<213> Bono I 

<400> 141 

Sax Cys G2g 1 

Pxo Sax Mat 

Gly Gly Gin 
35 

Ila Laa Cys 

50 



Lau Zla 

20 

Val Ala 



Ila Lm VU Sax Txp Gly Gla Gly Asa Ola Gly 
10 IS 

Lau Px» cys Val Axg Lan Xla Lau Sax Xla Sax 

25 30 

Ths Txp Pxo Pxo Gly Bia Tbr Bla Gin Gla Pba 
40 45 

Glo Gin Gly Laa Axg Aaa Ala Gly Gly Tyx Lau 



PCT/US0I/V7323 



wooiys«75o 



Pro Gly Asp Il*Laa^PxeL«iIl*61yAsaTxp61yAx«SarGlB 



<210> US 

<2ll> 200 

<212> PRT 

<213> HcMo aaplaaa 

<400> 143 

Sax Pba Pro val Sax Glu Lya Zla Lys Pro cya Bia Sax Lya Bia Val 



10 



IS 



<210> 142 

<211> 20S 

<212> PRT 

<213> BCBO 

<400> 142 

Sax Gla lors Aaa Tbr Tbx Pro Las Lan Glv Bia Aaa Val 11* Bis Vbm 



10 



IS 



Bia Lau Lan Ala Smr Lav Ala Gin Pba Sla lym Cya Asa Bia Tyr Glu 

30 35 30 

Ala Cly Tbx Lys Xap Phe Pro Asa Bis Pba Vai- Zla lan Zla Asn Ua 
3S 40 49 

Sax s*x II* Lwu Lao Asp Pxo tba Tbx Bia Ika Laa Tyx cys Pha Pxo 

so 55 60 

Pba Pro Glu Val Lao Asa t^rs 11* Sax Lau Laa Pba Val Lau Gin Lya 

65 70 75 SO 

Sar Sax Cfm Lao Pxo Bia Axg Hat Val Val Gly Gin Tbr Gla Txp Oln 
■S 90 99 



Lao Pxo Lys Pba Lya lya Bla Val Aaa Lau Lan Val Lys Lao Tyr VSl 
20 25 30 

Lao val Asp Pba Glu 11* Lao pys Aaa Bis Laa l^rs Laa Ala Sax Gly 
35 40 49 

Pxo Gla Laa Asp Ola Zla Pxo Vsl Sax Laa Iba Lau Ibx Sax Lau Cys 
50 55 60 

Txp Tbx Tbx Tyx Leo Gla Arg Gla l^rs Lys Aap Lya Sax Aaa Aaa Pxo 

65 7 0 75 BO 

Tbx Val Xla bra Hla Lya Sax Mat Ax ^s Lau Pxo Lao Gla Lya Ian 



Aaa Lya Gly Qly 1 



<210> 144 

<211> 170 

<212> PRP 

<213> acne aaplaaa. 



Val Ila Pro Sax Sax Val cya Pre tbx Vsl Gly Laa Pre Asp Tbr Aip 
I 9 10 19 

Sax Tbr Tbx Lsu Val Ila C^s Asp Pba Lau Pba Tbx Gly Bla Glu lors 



wooiWTse 

«» 

Pro Pha Tbx Asp Trp L«a Gla Cys Al* S«z L«s Pro Tyr Cla L«a lW 
35 CO 4S 

Rm Bis I&r Asa Ssr ais L«d Val Am Trp VAl Pro ^ tor Ala Lys 
50 55 CO 

Mt Cy* RM tor Alk GlQ Val Zl« Lan Tyx The »ro U« IM Am Ipaa 
IS 70 73 ao 

Lm Cys Ala tor Gla toz Thr ZU fbm Oa tor Gla Lm lym F» Pba 
•S M M 

11« Zl« 61a Tyr 61y Ph* tox Pro CIS s«x aij v*l Lys v«l tor Pre 

100 103 110 



PCnUS0]/»7323 



<210> 145 

<211> 21* 

<J«> PAT 

<213> Bow 

<400> 1«9 

Mat «ly Utr Ala Lau Eba Lya Tal Bia Pba Pxo Asp Sar Ala Vhl Lau 



WO01/«7S0 



Pba Ala eiQ Trp Azy Zla 

210 

<210> 14C 

<211> 200 

<212> PAT 

<213> Bom aapisna 

<400> 14 C 

Arg Zla tor Gla Ly* cys cy* val tm IM Bia rro &aa Trp 61a Ima 
1 i 10 IS 

Pha val Tyr Itan Sax His Ala 61y 6In Asa Thr Asp Pro tea Val 

20 25 30 

Lys Hat Mat tor Asp Us Pba pba 8ar Ala Ala Asa lm tor Ua Pba 
35 40 45 

tor Pha val Ua Bet 61y Zla Lan Trp Igra val The Trp Ar« l«n Cys 
50 55 60 

Lys Zls Tyr toe tor 61a Rm Tyr Lsn Pro Val L*a Ala S«r Zla Asp 
65 TO 75 00 

Vfel tor Cys Lsa Ssr Lob Im Ala 61a Mm Ala Lya Cya Bis Tyr Lau 



PCTAJSO 1/07322 



10 



15 



Pte tor ssr 8ar Zla Pro Thr Asa tor 61y |m Gla Ala ihs Pre lm 

20 25 30 

LM Oar Hia tor Zla Lm Pre 61n Pro lax Zla l«a Ala Pre The Zla 
35 40 45 

Lao Pro Sox eiy Gly Ala Zla Pba Leu tor Pha Pro Gla Arg Trp Asp 

SO SS 60 

Pre Lau Bis Pba Thr Bia l>aa Sax Pre Axg Pro tor Thr Qys Lau Ala 
65 70 75 80 

eiB Bis tor ASB Zla Aaa Pro Val Ola Zla Aaa Cys Cly Zla Ala Txp 



Zls Pro Lys Axg Gla Lya Pba Zla h»p Txp Laa 



Zla Bia Tbr Val tor Pre Ala Lan tor Ala Bis Lys Cly Asp lie Val 



<210> 117 

<211> 191 

<212> PUT 

<213> Bono saplaaa 

<400> 147 

Tyr Lau lis Lau Lya Tyr Zla xlm Hat Lya Sar Zla 1 



PCTAJS01/P7322 



PCTAJS01/D7322 



1 






5 


10 




15 


Gla 


Arg 


Ssr Tyr 
20 


Zla 


Pro Lya Xla Gly Asa 
25 


Asn 


cys Val Bis Mat Cys 

30 


Tyr 


Bia 


Thr Ua 

35 


Bis 


Pro Zl* Las Lao Tyr 
40 


Lau 


Asa Phs Pre l^rs Gla 
45 


Pre 


val 

SO 


Val Lya 


Gin 


Lan Val Hat Arg Tbr 

55 


Asa 


Qln Lys Lao Pre Gla 
CO. 


Zla 

<S 


Sax 


Asp sax 


MX 


cya Thz Tyx Pha Ibx 


Fro 

75 


Gla Val Txp Gla Pba 
80 


Thr 


Gla 


Bia Aaa 


Val Axg Pha Pba Sar lis Sar Tyr Pxo Laa Pre Lys 
•5 90 95 


Zla 


Val 


Bis 14^ 
100 


Zl« 


Gin Aaa Zla Sax tox 
105 


Lau 


Tbr Pha Lao Gla cys 

110 


Asa 


Bis 


Thr Lau 

115 


Asp 


Asa Tyr Pha Axg Lau 
120 


Laa 


Asa Gly Lys Axg Tbr 

125 


Gly 


Arg 

130 


Arg Val 


Lys 


Val Tbr Qrs Pba Bis 

135 


Laa 


Sar Tyr Pbs Arg Lao 
140 


Tbr 
145 


tor 




Pha 


Ria Thr Lan Pba Lau 

150 


Xla Lau Bia Arg Pro Fba 

135 160 


Laa 


Val 


Lya tor 


Ala 
169 


Aap Sar Lys Tyx Lya Ala 

no 


Asa Ala Tyr tor Tyr 

175 


Val 


Zla 


Pba Bat 

180 


Pba 


Pba Asa AsB Met 

185 


Val 


Laa Thr Sar tox 
150- 



<210> 14 » 

<211> 195 

<212> PRT 

<213> Bono s^laas 

<4a0> 149 

Zla Laa Asp Sar Cba Arg Asp Pba Xan Gla Gla Gly Gla Olia tor rbs 



ID 



19 



<210> 14 B 

<2I1> Its 

<212> PRT 

<213> BOBto 

<400> 148 

Gly Laa Sar Gla Gly Gin Ala tor Lau Bis Lev Asp Pha pba Laa Lys 

1 5 .10 15 

Zla Tbr Tbr Zla Mat Aaa Tbr Ala Ala Tbr tor Lau Laa Cys Tbr Arg 
20 25 30 

Gly Zla Xla Lsa Cly Val Sax Val Tyr Ala Tyr Pro Gla Zla Sax Sar 
35 40 45 

Pba Laa Laa Axg 61y da Val Lan Bis Zla Asp Pba Zla Val Arg Aaa 
SO 55 60 

Gly Lys Ila Pba Asa Lys Cys Zla Arg Ala Thx Tbr Pbs Sar Ala Laa 

«S 70 75 80 

Gla PXO Ala tor Pro Pre tor Arg Gla Asp 21a Mat Ass Pro Lao Pba 



Lao Asp Lya Val Arg Sar Asp Lao Sar Cla Sly Arg Sar Zla Pba Sar 

30 25 30 

Tyr Tbx Arg Arg Asa Pba Bis Bis Lys cla Cya Pro Lys Asp Ala Cya 
35 40 45 

Tyr Bis Pha Tyr Bar Mat Laa Pba Sar Val Pbs Txp Pxo Zla Lan Laa 

50 55 60 

Gin Zla Ola Val Arg Lya Mat Thr Lya Gly Zla Bia Clu Thr Arg S«r 

65 70 75 BO 

Lan Pba Arg Arg Txp Tyx Asp Cys Lao tor Arg Lya Lya Gla Mat Thr 



85 



99 



85 



95 



<210> ISO 
<211> 168 
<212> PUT 



WOeUCCTM 
<213> Bow sapicna 

<40o> lao 

Lm Lys S«E Bar Cla 

1 5 

Tyr tn Cys smx him 
70 

Vro Lm Sax lora Ma 
3» 

Sax Xla rba laa Fba 

50 



PCT/US01in322 



'IT 



Gla Pxo Sax Aaa Ax« Tyx Lav 
ID 

Sax rxa Pzo Zla fte Hat Ma 

3S 

Sax Tbx Val Ua cya Pro Lan 
40 

Zla ein niK nta Sax Mat Vkl 
9S M 

Lav ksB ftxg Gin Mat Cla Lan 

70 79 

Cya Px« Zla Sax lm Lm Pxe 
»0 

Pha Bia Asn His Fba Ila Sar 

IDS 



Sax lm Zla Vro 
19 

Sla Piw Lya 
30 

Ikap Pxe Zla Pro 
49 

VIM lijfm Bla ibx 

Zla Lya Lan ElM 
SO 

Pba Mat Ma ein 

S5 

Thr Pro Lm Thr 
110 

Zla Pro Lya Cya 
129 

I Bia Aap Sly Cya 



61b Bla Ph* «ly Arg 1 

lis 

<210> 192 

<211> 211 

<212> PRT 

<213> Bow 

<400> 192 

Lan Val Ma 



PCT/US01A7322 



Arg Tsp Lan 

Gla Hat Lm 
39 

cya Ma Gly 

90 

Clu Glu Asa 
69 

Gly Val Asa 
Lau Pha Val 

Vkl Pb« LflQ 

lis 



<210> 191 

<211> Ul 

<21Z> PUT 

<213> Bono 



<40D> 191 

Tin Gly Bio Pro Arg 
1 5 

Cys Val Tbr Tyr Gly 
20 

Gly Lm Lm Axg thr 
39 

Val Pro Tbr Ala Ala 

90 

Lan Lya Pba Lan bya 
69 

TCP Sar Ma Val Tbr 
ss 



Zla Sax 

5 

Zla Zla 

20 

Lm Lm 

Val Ttax 

Cly Val 

Latt Tbr 
BS 

Gla Zla 

lOO 

Sar Ma 
Sax Pro 



a Pro 
1 Cys 



Lm Ly* 1 

Cya Bia 3 

Val Arg ] 

Gin Ub 
99 

Arg Asp 

70 

Arg Lya I 

Lm tya Hat Lya Lm Pba : 

109 

Mat Arg Asa Cly Arg A*n 1 

120 

Pro Asa Lm Pha i.an Tbr 1 



Gly Gla 

Arg Bltt 



Gin I 
Gla 1 



Arg Lys Zla 

Arg Lya Lys 
30 

Gla II* Trp 
«S 

sar Pro Sax 

60 

Ala Arg Lya 
Lan ' Lm Lan 



Cys Asa Gla ] 



190 

: Thr ] 



135 
» Val 1 



Sar Ua 

19 

Gly Trp 

Val Lya 

Axg Zla 

Ma Cla 
BO 

Tyr Sar 
95 

Zla Val 

cys Sar 
Lm Lan 



Lau Pro Pro Thr Lan Lys GlD 

10 

Pba Asa a«r Asp Gin Glo Aap 

25 

Lm Asa Bla Lys vM Sar Arg 
«0 

Thr Pro Arg Trp Val Cys Sar 
59 60 

Tbr Pba Tyx Cly Val Lan Lan 

70 75 

Cys Lm Xla Pro Bla Lm Ala 



Pro Ma Axg 61b 
19 

Sax Sar Txp Bla 

30 

Asp Arg Arg Thr 
49 

Pro Val Ma Thr 

Cys Bis Lm Sly 
BO 

Olu Thr His Arg 



His Gin Arg ] 



> Thr 

' 170 
1 Cys 



r Zla Arg da C 
I Sar Ila Lys C 



t Asp val ais Pha ( 



Lys 1 
Cys 1 



<210> 153 

<211> 173 

<212> RtT 

<213> Bono 

<400> 193 

Val Asp Bia 1 



Vfel Lan Ila Lm Lm 



Bis Lm ASP Hat IlM Lys Mat Pba Thr Tyr Gly 

10 19 

Gly Pro Glu ASB Ms Tyr Ssx Gly Zla Lan Loa 



WOOIMCTSO 



rcTAiseiWTszz 



PCT/DSOI/07322 



Sar Sar Gly Lys Arg Als Pro Pha Ser Pro Asn Lau Lya Asp Bia Glu 
35 40 ' 45 

Asn Bis Lm Lys Cys Lau Lau cin val Axg Ila Pre Glo Pro val Trp 

90 59 CO 

Gly Pre Ma II* Cys Ila Pb* Lys Gin Tbr Trp Thr VM Thr Cys do 
U 70 79 80 

Lys Pro Tyr Ma Gla Tyr Val Lau M« Ila Arg Ila Thr Hat Vsl Aan 



Pha Ph« Lys Gin Tyx Lys Tbr Gly Tyr Lau Sar Bla Gin Fba Gly Ma 
130 139 1«0 

Pre Asa Sax Bis Cys Pha cin Tbr Zla Sar Gin Gin Arg Bar Lm Gin 
149 

Sar Pre Pre 

<210> 194 

<211> 172 

<212> PUT 

<213> Bono Bsplen* 

<400> 151 

Gin 11* ban Gly Sar Lya Axg Axg Lys Hat Sar Arg Hat Lys Arg Tyr 
19 10 19 

Lm Xla 11* Sar Sar Ms Asp Vbm lm Gly Asa Val Pba II* Pro Zl* 

20 29 30 

Pha Xla Thr Tyr Val Val Lys Asp 8«r Pb* 8*r Gly Lan Tyx XI* Cla 
39 40 49 

Lau Ph* Glu Tyr Zl* Tyx Asa Aan II* Tyr S*r Cya L*u XI* Gly Asa 
SO 99 60 

Pbs Asa Asa Tyr Gla Asa Bis Lys Gt« Zl* th* lb* Ms cys Pb* Bis 

C5 70 79 SO 

Tyr Pha His Hi* Pba Gly Ila Cys Tyr V*l Val Lys Lys Tyr S*r Glo 



<210> 155 

<211> 231 

<212> PRT 

<213> Bene ssplsas 

<400> 159 

Arg Cya Glu Pre Lan I 
1 5 

Arg Cly Asn Pb* H*t 

20 

S*r Lys Arg Gin Arg 

35 

Fh* Aap Leu II* Tyr 

50 

S*r Pro Ms Pre Lys 
<9 

Txp cys Lau Cla Thr 

es 



Gly 1 
Gin I 



t Asn 

1 Arg 

r Lm 

f Cys 

» Gly 
120 

I Gly 
I Gly 
• II* 



a 61n L*u Lm 

10 

1 Axg S«r Ala 

29 

» Ma Lm Zl* 

Thr Pro Gla 

8*r II* L** 

79 

3*r Pxe 

»0 

11* Ser 
105 

Axg Bis 
Axg Gly 



Lau Asp cys 11* Pro 
15 

Bis II* L*n Ms Ms 

30 

8*r VM XI* Vhm Vma 
49 

Gla Gly Thr Pb* Pro 
60 

Asp Gly Lan Pro Asa 

Pro nx Lm Lya Sar 
S9 

Lan Hat Lm Pro Gly 

110 

Txp Arg Axg Mat Gla 

129 

Gly Xla Vfel Pxe Lm 



1S5 

r Ms Gly Tbx 
200 

r Lya lm Gla Hat Pre 



Pxe C 
Tbr 1 



A^ Ssx Ala Xla Tyr Mat Asp Tyr Xla Pha il* tmx 



<210> 15S 

<211> 160 

<212> PRT 

<213> BoBw a*pl*ns 

<400> 196 

Pro Zl* Cys Lm Asn 
1 9 

Pre S*r Cys Lm Trp 



Ms sar Cys Sar Gly Gly Lm 
10 

Lys Gly lm Pro Tbr Glo Lm 



Tbr Pro XI* Asa 



Tbr Glo Lm Asp S*r Asa 11* 



20 

aia sax 8*x amt The Bis 

as 

Ub «la Tbr S«r Cya Im 

M 

Ma Thr VmX tbm Bar Ala 

CS 70 

Bis XJa 8«r Tyc »ap rba 



77 

25 3D 

rxo Fba S«r Trp Thr Las Trp Sly »w Arg 
<0 45 

>ha Tyx Arg JOa XIa IM On Hat JUa Cly 
5S CO 

Lea dn tep Im Bar Mat Val Tal Bar Pba 
75 BO 

Tyr Bar «Jn 61n Bar Lao Xla Qr* Laa lau 



,I>CT/US01/073X2 
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I Pha fllj Laa Bar Vai ihr Laa IM Cla Aaa 6lB ^ 61a Xla 



100 

I Km L«« Arg J 

S 

k Bla Arg Gla J 



<210> 157 

<211> 225 

'<212> m 

<2ia> Bamo 

<400> 157 

Val Pre Lata 



Zla Thx Zla 

3S 

eiB Oly lau 
50 

Tkr Aq> Tyr 



val A>B Fze dn Tyr J 
9 

eiy Hat Arg Cg» Zla 1 

20 S 

Arg Iian tm Laa Aaa 1 
Tyr >«B 



I Ila gbm Tyr X^ra Hw Cya Ph« 



Fha Val Bar tea 



Bla Gin Arg Zli Zla Arg Asa baa Bar Tlir thr Laa Cly An taa 1 
100 lis 190 



<210> ISB 
<211> 213 

<2i2> na 

<213> Baa» aapiaoa 
<400> 15S 

Lan Pro Bla I«n Cya Cya Bar Laa Lau Thr Zla Lys Pro Aap Hat Cya 
15 10 13 

Lao Bar Pro cys Lao Pra nr Bla Pre Laa Zla Thr Bar vai Pre cya 

20 25 30 ' 

Bar Gin V»l Al* Bar Arg cin Aap Cy» Cly L«u Mat Sar 3*r Pha Bet 
35 40 45 

Pro Trp Lau Lau Lau ZIb Arg Ala Laa Tyr Thr Pba Sar Lya Ala Lau 
50 55 60 

tan Bar Lys Zjra Val Laa Lau Sly Bar Bar Pre Cla Hat Sla Pha Hat 
S5 70 75 to 

Lya Sar vaj. sar Pba Sar Fb* Pro S«r Gin ?ha Lau Sar Val Sar Zla 



9b 



90 



70 

Lao Lau Pro Val 11* Cla 



Lra Lya Pba Cla Am 



Bar Lan 
«5 

Lya Lya 
60 

Tyr Pha 

Pro 
Tys «ln 



I Hat Arg Qly 

t Tyr Aan Sar 



Asa ^ Zian 

Asn Val Sar 

135 , 

1 eia Thr Val 

i 

r Axg Bar Laa 



eiy T 
Arg a 



I Asa 61a 

i 

I Trp Oy 



Fro Bar Cya 

Arg Aaa Gla 

Aaa nst Sax 
BO 

»«r Cly thr 
95 

cya Val Asp 

110 

L Ala Laa Pre 

i 

r Sar Laa Lys 
Cly Asp da 



Gin AsB Lya 'Arg Thr S«r Cya Bis Zla Val Zla Cya Sar Ala Im tan 
1«5 150 155 ICO 



<210> 159 
<211> 202 
<212> PUT 



woei/cs7so 
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WO 01/W7S0 



PCT/USO 1/97322 



<213> Hone aapians 
<400> 1S» 

Lau Lys Val Lya Lya Clu Tyr Pro Pba Zla Lau Asp Aan Cys Cya Cln 



Pha Thr Lau Cly Lys Ala Asn Tyr Lau Pha Sar Bis Zla Pha Trp Cly 



10 



15 



Arg Bis Tyr Asa Zla Sar Val Val Zla Pro Tyr Pha Sar Lys Ala Lya 
20 25 30 

Xle ein Xla Trp Pro Laa Lan ima, Cya Aan Pha Lan Im Pha Lya Val 
35 40 45 

Sar Val Pha Sax Zla Zla Lys Tyr Bar Sar Lau Lys Lau Mat Ala Ila 

50 5S CO 

Arg Syr Sar Zla Val Trp Ila Zla Tyr Laa Arg Pha Cjfn Cly Lan Pba 
<S 70 79 BO 

Cym Pha Cla AanAsaThxlvsUaAsaUaPhaVaiCyaLyaTyrPha 
•5 M 95 



Pha Lan Pha I4rs ^ V«l Tyx Cln Thr Lao Bar Lao Lg Bar Asn Lan 



<210> 1«0 
<211> 215 
<212> PRT 

<2ia> Bsa» aaplaoa ' 
<4D0> ISO 

Aaa Zla Bar Pha Loo Bar bra Lya BHt Ala Val Sar Cya Val Lan Zla 

15 10 13 

Asn Lau Lys Ila Aaa Lau Sar Zla Cly Cln Ala Gly Lys Lau Als Trp 

20 25 30 

Lya Val Aon Lao Lea Sar Axg Cly Lya Zla Sar Tcp Ala Lan Zla l^rs 
39 40 45 

Val ASP XXa Itaa Arg Cly Cly Lya Bar i^rs Iba Tyr'Bla Thr Lan Ala 
50 59 «e 

Pba Val OlB IbasarPreLmlhaBarLanTyxTyrLanPhaPhaCya 



65 



70 



75 



<210> Ml 

<211> 19» 

<212> PUT 

<213> Bono aaplana 

<400> 161 

Lya Zla Cla zla Lau Cys His Sax Pre Ala Tyr Lan Laa Tbr Lan Pre 



10 



IS 



Lau Lau Bar Lya na Zla Zla Lan Thr Val Val Val Aaa Ala Lau Leu 

20 25 30 

Sar Val Pro Cy* Pro Pha Val Tyr Thr His Lau Val Lea Laa Bar Pha 

35 40 45 

Pba Zla Asa Mat Lan His Hla Tbr Val Zla Pha Lan Lea Zla Pha Pha 

SO 55 CO 

bys Lys val Trp Aaa Zla Sar rbm Pro Lan Cys Val Las Cys Asa Lan 

C3 70 75 00 

Sar Asp Lya Thr Thr Cys Tyr Zla Pba Ser Thr Rls Aan 9bm Zla Sar 



AroTHxtyrLeaaiaVal LanBarLenLanianTxpArgOlnPrePhe 



pcTAJSOuorm 



) V»l Tyz Lmu Ala I 



<210> 1C2 
<2U> »3 

<3i2> pn 

<213> Boao sapiana 
<«00> 1C2 

Tyx Tzp rtm A«B Lys l 
1 9 

m* Vsl Lya Vkl Ttar I 
20 

Pro S«r Ala lata Pro 
35 

Tyx La« His Hla Cya 

50 

Cya l«n I«B Am 8«r 

Gly 6Jy Swr Ian Gly 



? Tyx 
■ Lys ASB 



An 61n tl« Itet 



Ila Lm Bis 



Thr Iwtt Txp Ala Lao Sar Lao 



Lys Lm Tyx Ala 
19 

Arg Us Thr Asp 

30 

Vbs His Bis Us 
45 

Ar« Vsl Sly Ls« 

Lso Tbx Pro 8*r 
60 

XI* Asn n» S«r 



WO0UM750 

1 5 

Lstt GlA Ala I^s Als 

20 

Cln Lav Arg Gly Arq 
35 

Lav Sar Ala Slo Xla 

50 

Sar Val Ala dy Axg 

65 

Als tos Sex Sax Sax 

as 



PCiniS01A»T333 



Xla J 

70 

61a i 
lis t 



I Gla Vsl 

I 61u vsl 
55 

I eiy 



10 

Lsn 8«x 

25 

61t> Fha 
Sar Tzp 
tys Arg 
XI* rha 



Pha cy» 

Pro Asp 



t Aro L«1> 
I Tyx Lau 



19 

S«z lis Arg 

30 

Sar Cys Thx Asp 
«S 

Bis cm Bis ima 

eia lis Pro oiy 
SO 

Gin Lm Tsl Cly 
99 

Sar Cly l*a Bsz 

110 



Lao Gin Vsl Pbs Tyx Thx AU 
55 «0 

61n Vsl Lys Azg Cly Arg Lys 

10 75 

Hat II* Bis Gly Azg Trp Sar 

90 

Bin XI* L*u Axg Aan Sly Ph* 

105 

Vsl Lao Asn Ph* Asa Bis Prs 

120 

Pha Vsl Als Sar Lao Pre Sar Cya Lav Thr Sax 

135 1«0 



eia Asa 8sx 



150 

k Txp I 

I 61y C 
T »«9 3 



' 189 ^ 
c ftp Axg 



Bar Txp 
Qla Lsn 
Sar Arg 



Vsl TXP Ala B*x 



c Asp Sax Ala Qly B*r ( 

215 

r Thx Cys m* s*r l 



Asc Xla Gly 61a Asa 



LwB Ola Asa Thr Asa L*u Tyx 
110 

Glv Thr Vsl Tyr Als Gla Vsl 
18S 

Lys Xla -Pb* Lsn Lys 6Iy Tyr 



Ris Asp Tzp Tzp 



<210> 163 

<2ll> 238 

<212> PUT 

<213> Bob* s^iaas. 



t Sax LStt L«a Vsl Axg lys Gla Vsl Vsl L*o Ph* Pxo 



«:210> 164 

<211> 193 

<212> PftT 

<213> Beno sspicas 

<40D> 1C4 

Ph* Ola Asp Xls His 
1 9 

Mat Cly II* LSB Pxo 

20 

L«u Sar Thx Ph* Cys 

35 

lys Als L«0 QlB Hst 

90 

Lya II* Pxo Cly Pb* 

C9 



Bis Axg cya cly Arg Cly Lys Lys Thr Mat Sly 

10 15 

Pb* Xls Asa Tbx Cly Bis Phs Asa L«u Lan Asa 

29 30 

AsB Lsn Arg XI* fh* XI* L«o Asp S«k Txp Thx 
40 49 

AlsSsrPhsAlsAxgPhsLBOCysAlaLmieia 

55 60 

Asa AU Lys Asa Arg 61a Cla Arg Als Cla Gla 
10 79 BO 



WO01M67S0 



PCT/US01A>732J 



WO ei/fiC75e 
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Hst Clu Lsn Sax Cly Val Laa Lao Gla Lsti Axg Tbx Vsl Cys Tyx Sax 



<210> 165 

<211> 1» 

<2i2> Pier 

<Z13> Bono 



Laa Pb* Sax Als Phs Sax Lwi Xl* Lsn 



Asn Xla Lm ] 

Gla Lys Lys i 
35 

Laa Tbx ASB t 

50 

Mat Xla Lan t 

65 

Thx Xla Vsl ] 

XI* XI* S*x 1 

3 

L«ti Cly Thx ( 
115 



Val Tyr Vsl 
Gla Pb* Gly 

S*x Rt* Zl* 

99 

Gly Lya Aan 
70 

L*tt Cys Sar 
89 

Lys Sis cys 

Lya lis Gla 



Rifl Gly 
Vsl Asp 



Bis L*a 

10 

Sar Lau 
Pha cys 

Bar Tyr 

75 

Sar Cly 
10 

II* Pre 

Pro Als 
Lys Cla 



Thx Gly 

Ssr cys 
49 

ssx val 

60 

Lys Gin 
Arg Cly 
Pre Thx 



Lm Val vsl 

15 

Fha Pro Lys 

30 

Phs Lau Bis 
Tbx Pb* Axg 

Pro Ph* Lys 

80 

Ph* Lys vsl 
»9 

val vsl Px* 

110 

c Lau Thr Arg 

) 

1 Asa Als Txp 



» Pro Axg 1 
I val Pbs I 



> Sax Cya ] 
1 Tbx Axg I 



<310> 166 

<211> 150 

<212> PB.T 

<213> BOM 

<400> 1«6 

XI* Txp Cys Fh* Sis Arg Lsa Lys Cly Lsn Axg Cya Pro Pre Vsl Als 



10 



IS 



Vsl Als Cys Sly 3mx L*a Cys S*r Cys L*b Pro S*r Txp Als Gin Tyx 

20 25 30 

L*a Vsl Lm* cys L*a Gly Pb* Tbx Asa Ala Tbr Asa Tbx Tyx Als Pxo 
35 40 49 

Thr Lan Cys Gla Vsl Lan Cys Tyz Mat l*u Arg Lys Sin Cys Thr Arg 
50 55 60 

Tip Xla Arg Ph* S*k Sar Lao Txp Cys Pro sar a«r Gly Lys Asp Arg 
65 70 75 80 

Laa sax Val Pha Tyx Gly Cla Ala Tyx Axg Ala Lys Lys Tbx Cya Vsl 
85 90 95 



Cym Als Arg Vsl L«a Axg Lys Gla Cly Cla Gla Cys Vsl Axg 1 



<210> 161 

<2I1> 210 

<212> PKT 

<213> Bono sspiaas 

<400> 167 

XI* II* XI* Axg II* II* Axg XI* Laa Lya Tyr Pse Asa Asa Sla Vsl 



10 



19 



t Gly 1 
119 



Asa Ugm Als Thr Ph* Tyr Gly Xla II* His Ph* Cya Ph* Gin Lys Tyr 

20 25 30 

Tbx Lsn Pha Lys Tyx Tyx Cys Lsn Phs Tbx Cla Lm L*u Glu Bis S*z 
35 40 49 

S«x Als Lys Als Pb* H«t XI* Pb* Tbx ASB Laa Ala Pha Xla Iba Als 

50 99 .60 

Lstt Lso Sax Tbr XI* Tbx Lys Val XI* Thx Tbx Cys S*x Pxo Tbr Asa 



69 



10 



75 



•0 



WOfl/MTSO 
Tyr Bmx Asp Gly Ua L«a 

as 



mt ttet S*T SWT Axg Xl« i 



II* Asp Lttu Tyz ban AftB XI* Lra Trp 



PCT7US01A>7M2 



r S«u L«a 61a Lm Lwi Pro 



14S ISO 
jua Mm da Rm rb» Ary i 



Tyx tM Ar9 Vfti Or* a*r ai* xia Tyr 

Lm Ara Val Tyr Ikx Vbm Mb mt Tyr 

ISS 160 



Sttm thm m rbm Vml tttm Imu Acg Tyr Xlm 



<310> 16B 

<211> 20« 

<212> FRT 

<213> Boao MplBU 

<«00> IM 



<210> IM 

<211> 15I 

<212> PBT 

<213> BOM 



«00> 1S9 

Lys Vkl Lm II* A* VU 

1 5 

Fxo Sw XI* Mm hma Cya 

30 

Mt Cy« v*i L«n Tyr Rm 

Tyx Am Cya Lan flM Tyr 

Lm Wbm Im V*l Lwi An 
C9 70 

Pb* XI* u*a A*a Asa Fb* 

ts 



Tyr cy. 

1 


6lB 




Arg Cya Tyr Xla Bar 61« Cya 
» 10 


Aaa eia Trp Aap Xla 

15 


Ala Bla 


Trp 


laa 

20 


61a Iiys Pxe Pro ^* 61a Ala 


Ala Sar Ala Xla 61n 

SO 




Al* 

S5 


Trp 


Sar Ar« Bla Sax Al* S*r eiy 

40 


Bia Bly An Aan Sar 
45 


Sax OlB 
SO 


Xla 


Aaa 


Sar Sax Ttir l^rs Val Bar Aaa 
5S 


Av Val Xla Sar Sar 
SO 


61b Azy 

cs 


eia 


«y 


Cya Pro Val Lya 61a Tkr Aap 
70 75 


eiy 6lB Sax Pro Pro 
BO 


AX9 Laa 




Sly 


61y 61y 6lB TlUC eiy Arg Lya 
S5 90 


Ar« Bat Arg Trp val 

95 


AX0 Xora 


Arg 




Aaa Lm Ar« Val Thr Mat Bar 

105 


Bar Cya Sar Pro Arg 

110 


Trp Ola 


Trp 

lis 


v«l 


61y eiy Pro 61y Lya Aap Cya 

120 


ma Arg Bla Hat eio 

lis 


61a cya 
130 


Hat 


»*9 


Arg Sax Arg 6lo Lya Sar 61a 
ISS 


Xla val Cya Xla Bia 
140 


V*l iMa 
145 


Gin 


Jk«B 


Arg Glo S*r Aan Azq Tyr Lao 

150 ISS 


Gly Lys Lya Lya eio 
ICO 


Val sar 


Lao 


rba 


Laa sar hm Lya V«l Cln Lya 


Trp Ala Pba Pro 61a 



li*D Arg Pro Zl* Tyx 
10 

Asa Pha laa Sox Ala 

25 

Pxe Tyx Xla Qra Tyr 
40 

Pha Pxe Pba Pha Bar 

55 

Sar Ua Thr Ian Zla 

75 

Pro Xla Tyr Lou' Asp 
SO 

61a Vol Cy* Loo Val 
109 

Lya 61y Thr Asa Thr C 

120 

AXV Mat XI* II* 

13S 

Zl* 



Tbx Tyr Lya Cy* Bia 
15 

61y Loo Pro Sor Lav 

30 

Pxe Zlo Thr Cya lb* 
45 

Bia Cys Lou Bla Ala 
SO 

Bla cya sar Sar Aaa 
SO 

II* Tyr Vma Aas Val 

95 



I Zl* Hm Bia 



Arg rttm fbm eio 



<210» 170 

<211> Its 

<212> PR3F 

<313> Bom 

<400> 170 



Bia eio Aan Sar Pre Zl* 

1 5 

Aap Xla Thr Mat XI* Lya 

20 

Zl* Pha Val Aaa 61o Laa 

3S 

val Gly Gly eio I.«a Lya 

50 

Mat Asa Ala Tzp Gly Ph* 



Tyr Lau Arg Zlo Aaa val Asa Pb* Olo fbm 

10 15 

eiy Ala hn. Xla Pha Sar Arg Sar Tyr Lys 
23 30 

Zla Bly Arg Zl* Cya Laa Lao Lya 8or eio 

40 45 

Ijbo Cly Len Zl* Cly Asn Tyr II* rrp Val 

5S 60 

Zl* Zl* Pro L*o Pro L*o Pro Lm Sor Val 



PCT/US0i/D7322 



WOOl/KCTSO 



PC17U50Ut7322 



Pha 61a Laa Cym Bia Cya 61a Aaa Zla Val Lau lor* Ala Val Lao Ph* 

as io PS 

Vhm Loo Lao Arg 61y Sar Lys Lya S*r Eya tys Tyr Thr 61y Lao Xla 



* Ala Thr Cya Cly 



lora Lao Lan 61a Av Laa Zla vol I 



Lan Bia Thr Cly Bla 9«r Sor Asa 61b Sar Trp Asp L«ti Asp Bis 61y 

Sar Laa Thx 

IBS 

<210> 171 

<211> 17« 

<212> PBT 

<21S> BM saplaaa 

<400> 171 

Lao Lys val Bia Val Laa Zla Tyr Zl* Hi* 61d Zl* Tbr Thr Thr Sor 

15 10 IS 

Sor Pb* Lao Pba Zla Sar Lan Lan Pre Pbo Zl* Sar Mm Zl* Bia Mat 

20 25 30 

Lob Sar Im Asa Thr ion Lao Leo Laa Lao Thr val Ua Pba eiJi Xla 
35 40 45 

Sar 61n lya Aaa Loa Zl* LM Pre Tyr Sor Thr Pb* i«a Mat Loo Mm 

50 5S CO . 

Lao Ph* Tyr AU Val Wa Pha Aap Zl* Sar Bla Arg Ala 61y 61b Lao 
CS 70 75 BO 

Ala Hot Asa Tyx S*r Sar Pb* Val cys 61a Lys Zl* Sar Laa Pha Laa 



LaaPhaPreLaaB«rSarPhoth*61aA«pPbaLaaPba8arL«iVal 

1«S ISO 155 ICO 



<210> 172 

<211> 195 

<212> PBT 

<213> Bone aapiaaa 

<400> 172 

Ala Tyx Arg Zl* Sax Thr Thr Val Pha Ala t^y* Bin ly Sar Val val 



10 



IS 



II* Lya Pba Xla Lao Trp Loo Asa Tyr Val t«e 61a Pho Val Cly Pro 
20 25 30 

Val Thr cya 61y Arg 61a Arg Ala Val 61y Bia Sor Val Lya Ala Thr 
35 40 45 

Tbx Arg Val L*a Sar Ila 61a Sar Lau Cya Zla Hat Val Lmxt Ala Arg 
SO SS CO 

Bis Cy* Sar Lao Thr 8«r Zl* Pb* L*o S*r 61a S*r Sax L*n Arg Asn 
CS 70 75 to 

Ala Cym Sar Thr 61y Lao Ila Ila Lan Thr 61a Thr Sar Uy Bia Ph* 



B5 



PS 



<210> 173 

<311> 22S 

<212> PBT 

<213> Bean aipiaaa 

<«00> 173 

eiB Arg L«i Tbr Tyx Sar Asa Cya Zla V*l Asp Trp J 

19 10 

Bla Val Thx Asa Val Sax Asa Tyx Txp XI* Cys Tbr Ala Lata Pxo Ala 
20 2S 30 

Cly Loo Arg Bat Ala Cya Loo Cly Thx Tyr Zl* L*a Cys Lm 61d Arg 
35 40 45 

Thr 6ly Bla 61y Txp Arg Laa 61y Cly Pre Hat Ala Aap Ala Trp Asa 
50 55 SO 



IS 



PCT/US01/n32Z 



Ala Tbr TCP GlB ham Tn The Lars Asp him Ala te« au Mat v«l Crm 
C9 TO 7S 10 

rre Thr rxo Clr ftp Pm Xla Ma Rta Hat Mat C2y I«a JUa Sax CXy 



rcTAJSOiAnzz 



<210> 115 

<2U> 199 

<212> PUT 

<213> Baao saplaaa 

<400> 175 

61a AsB Tlur Tyr Gly I>ya 61a Ma sar v*l Arg Rm 61y Sax- 61ii Zla 



10 



IS 



Laa Xl« rte Aan hym zi« tyr Xla Cya Sar pro cys Tbr lya Oly Asa 

20 35 30 

Sax Thx 61t> Sar Hat Tro JUn Sar Lya Gly Hat Thx Lan Aan Lma Tyr 
35 40 45 

Sax Lya Tyr Xla Gly Pro Ala 11a Laa Cya 61a Hat hmr» Tyr Laa Tyx 
50 95 SO 

ima Zlm Ala Tkr Axg Thr Cly Aan pya Ala Gla Im Hia Lm Axg Thx 
S5 70 75 SO 

Val Sar Xla Laa Lya aia Thr Sar Tyr Sar Sar Sar Aap Pro Hla Trp 



<210> 174 

^1> 16f 

<212> PUT 

<213> Bow aaplana 

<400> 171 

Iba Nat lie 61b 81b XI« 1«« Cya Gly Asb Tyx Lm Lya Arg Lya lya 

15 ID 15 

Lya Aan Xla Trp 61b Ala Ala elu Hat Arg Thr Ila Arg Aan Glu 8ia 

20 25 30 

Pba Tyr Eba Laa Sax Pha Laa Ass Gly Ala Sar Asp Ala Val Vhm Zla 
35 40 45 

Ala liau Pba Pha Pxe Aan Txp AaB Xla Pba Pha Laa Xla La« Lsn Tal 

50 55^ CO 

Tyr Sar Lau Val Thr Lya Lya Val Pba Arg Lya Tyr Hla Aaa Pba Pro 

65 70 75 SO 

Aaa Sar Laa Lea Sax Ala 61y Aap Tyr 61a Tyr Zla Laa 61n Aan «ly 



<220> 11$ 

<211> 204 

<213> PBS 

C213> BOBO 



batt Pb« Asa Pba Val Pba Val Ala val Val Cys Ila Bla Val Cya Txp 



WO01/66TSQ 



PCTAIS01/D7322 



WO»tf67S0 



PCT/US01/D7322 



Cya Pro Tyr Val Leu Pha Cly Val Tip Lau Pba Sar Gin Aan Gin Val 

20 25 30 

Thr Val Lya Sac L*a Asa Pha Sar Ila Sar Laa Laa Sax Sar Gly Thr 
35 40 45 

val Thr Val cya l«b Lm m Lya Sax fba Val Pto* Laa Tbr Arg eiy 

SO 55 60 

Glu Val Tyr Saz Thr Lao Thr Gly Lau Tyr Pha Gly Lan Arg Pro Tyr 

«5 10 75 80 

Lya Tbx Pha Laa Lya Sax Lau Xla Ila Cya Bla Zla Xla Lya Lya Lao 



OS 



95 



Sar Lya Cln Thr Ila Cya Cly Asn Aan Laa Lya Lya Lya Ala Ila Gly 



Tyr Lya Tyr Val Ala Arg Laa Gly Gla Tbx Sax Lys Val Gly Aaa Ala 



<«0> 117 

<211> 201 

<212> CRT 

<213> Besao aaplana 

<400> 117 

Bia val Tbx Lau Hat Sax Thx Val Pba Sax Saz Val Ala Saz Thr Pxo 



10 



IS 



Lan Pre Aaa sax Tyx Aap Aaa sar Ala Sar GlB Tbx Tyr 61y I«s Axg 

20 25 30 

Aan Pro Lau Lya Sac Gin Laa Val Hat Tbr Pro Lya Arg Pha Pha Ila 
55 40 45 

Xla Zla Lau Tyx Xla Asn Xla Laa Lara 61a Val Bla Pha Tyr Gla Aan 
50 95 «0 

Aaa Lan Vba Sax Lys Zla Sax Gin Lya Aaa Sax Ila Xla Laa Bla Zla 

69 10 IS 00 

Cly Ila Pba Lau Hat Pro Gly Lav Zla Cln Aap Aan Xla Pba Mat Sar 



Zla Sar Aaa Thr Lm Val Bla Val Hat 

1»S 200 

<210> n» 

<211> 21* 

<ai2> wrr 

<213> flcNo sapiaas 

<400> 17a 

Xla Lya Xla Pxo Ala 

1 5 

Lya Arg Ila Hat Tyr 

20 

Sax Val Pxo Pba Val 

35 

Slo Xla Tbr Ala Pxo 

50 

Val cya Lau Pro Ala 
€5 

Lya Asp Saz Bis Pha 



Lya I 

Gly ( 

Tbx > 

i 

Xla ( 

95 

Bla I 



10 

• Hla Gly Aan 
25 

) Lya 61y Gla 

■ Pba Xla Cys 

I Val Asp Glu 
19 

> Asa Cya 61a 



Cys Lm 
Sar Sar 
ASP Lya 



Am Ala Gly Arg I 



B9 



90 



95 



r Val 1 

> 

. Tyr I 
t Arg J 

I Glu J 



• Pro Am Cya 1 

) 

f Arg Ila Lau I 
1 

c Gly Gla Laa 1 



Gly Ila Pba 

15 

Sar 61y Asa 
90 

Gin Pha Cly 
Gly Sac Lm 

Lya Asp Lya 

80 

Sar Ila Ala 
S9 

I Tyx Bis 

I Sax Mat Ala 

\ 

\ Pro Val Axg 



c Atg Thr Cly Ala Cys Sax Lm l>aa 

170 175 

• Pro Ala Txp Asp Ala Clo Am Sax 

1«5 ISO 

f Bis Hat Thr Aap Bis Ola Lm Pba 



Glu cay Am Lm Gly Sar Saz Asp Xla Lm Gla Lya Oly Gly VSI Pba 



•OI0> 175 

<211> lt9 

<212> PUT 

<213> BflM mafimnm 

<40e> 1T» 

Smx Gin Asa Vtw turn Lan Ttar Aan Cln At« Sly Oly Kn V«l RM lb* 
15 Xft 15 

Tyr LM l«o 8«r Ala FIm Cys Rt* Arg Im Lm An hn Tyx Urn Lys 
20 25 30 

Tb* Cr» Tyr Thr Bia l«n Ala Val Rm Rm Rm Ala Ala Tal Tbr Sar 
35 40 45 

Rra Tip l«a Arg Fha Pba rbm Iy» lya »»«t Tyr Ly» Tta l»v CXy Im 

SO 53 SO 

21« Hla Cya Sar R>a Vbm Val Laa Zla aia Pro Sin Glo Arg Ly* Trp 
C9 TO 75 to 

Latt Sax Ian Tyr Val Whm lora Oly Laa Qps Oln l«n Ian Lya Ala Bar 
B5 90 95 



<2I0> IBO 

<21l> 157 

<212> PUT 

<213> BoBO SBplena 

<40C» 180 

Val Ala Ila Cya 61a Val Pro Thr Aap Ila Pro Asn Zla Arg ton rttx 
15 10 15 

Pre Sax Aaa eia Bia Fro 61a «m lys Qra Zla Bla Pte l<an Tyr 
20 25 30 

Pha Tyr Cya Zla Arg Zla Sar Lao Asn Sar Sar val Pba Bar Tbr Pha 
3$ «0 45 

lis Tyr Cln Pro Tyr Ian Fro Pba Cya Aas Im Lau Pba Sar Val Sar 
SO 55 60 

Zla Zla Pba Hat Acg Z«n Mat Bla Zla Ala val Tyr Sar Pba Z«a Laa 



65 



75 



TcmmumTx 



Lan Tyr Asa Sar Val Zla Pro Gly MM 61y Arg «ly Aan Tip Pba 61a 



Lya C|a Tyr val Aaa 61y Cys Pba val Zla Cya Zla Ua Pba Zla Val ■ 



'SB 



<210> ISl 
<21Z> 219 

<212> pn 

<215> Boao aapia tia 

<4oo> lai 

Val Tbr Laa val cya Tyr Sar lao Mat val Arg Sar Z>an zia Lya Pro 
15 10 IS 

Gin Cln Aan Lan Itet Arg Tbr Cly Asn Thr Ala Arg Ala Arg Sar Zla 



Etta Bla Zla Sbr Arg SarPhaTyrLanTbrZlaCya>bal«e Lau Sar 

50 55 CO . 

ein Aap Cya ein Lau Lan Mat Ala Ala Sar Val Ala Tyr Lya Zla Trp 

65 70 7S eo 

Arg Pro Lan Val Sar val sar Sar Cya Lan Aan Pro Val Lan Tyr Pba 
•5 90 95 



PCr/US0]/D7322 



WO01M6750 



PCT/USOl/97322 



<2ia> 182 

<211> 181 

<2J2> PBT 

<213> Homo aaplans 

<400> 182 

Cln Gly Glu Cly Gly 
1 5 

Ala 61a Sax Arg Arg 

20 

Pre Sar Arg Ala Pro 

35 

Ala eia 61y Sar Pre 
SO 

Arg Gla 61b GIb Val 
65 

Pro Aao Ala 8«r Trp 
85 

t Ala 

> 

Asp Ala Txp Laa Val 



Bia Thr Pre Sar Laa Cly Txp lau Lya Sar 81a Aan Lan Tbr Pha cly 



Thr Cly Tyr J 

Ala Gla Bia 1 

Sar Val Pro ( 
40 

Gly Arg Cya ( 
55 

Arg Ala Ala I 

70 

Gly Ala pro J 

Sar Aap Gly 1 

3 

Pro Lan Pba 1 

120 



I Arg Sar 
10 

r Cys Pre 
i Ala Cln 
1 Gly Ala 

t Bia Tbr 

75 

I Aan Ala 
90 

> Val Pre 



Ala Ala Ala Ala Pro 



30 

Pro Pro Gly 
45 

Zla Lau Glo 
60 

Val Ala tbr 

Sar Gly Cya 

Sar Pro Arg 

110 



125 



I Tyr Val Zla C 



Gly Arg 

Gly Gly 

Sar Sly 
SO 

Pre Oly 
95 

Ala Val 
Lau Oly 



•IS' 



r Aaa Pba Tyr Zla C 

150 

I Pro Sly Oly 1 



t Cya Gly Pro I 

t 

f Pre Sar Cly X 



<210> 183 

<211> 227 

012> PRT 

<2ia> Bow> 



<400> 1*3 

Zla Zla Lau Cln Aap 

1 5 

Pba Ila Sar Ala Gly 

20 

Lan Laa Ala Tbr Val 

35 

Zla Pre Qfs sar Ala 

SO 

Tyr Ala Zla Ty U* 



Aaa Lau Lya On 1^ Laa Val Bla Zla Aan Bla 

10 15 

Lan Lan Sar Pha Cln Aaa Tyr Pba Tyr Bia Lan 

25 30 

Aaa Lan Sar Aan Laa Val Sar Bla Bia Sar Lan 
40 45 

tea Val Tbr Hat Aaa Laa Sax Lau Laa Lan Lya 
55 CO 

Val Pba Pba Pba Pre Iba Sax Laa Pro 61a Ala 

70 75 BO 



<210> 1B4 

<211> 191 

<212> PUT 

<213> Bean aaplMS 

<400> 1S4 

Pre Pro Tbx Asp Zla I 
1 5 

Bia da Cya Pee val 1 

20 

Sar Ala Laa Lea Lau J 

35 

Laa Bis Pbe Cly Cya ^ 
50 

Aan Ila Cln Lya Pre 1 



I Cys py* Sax Aap Cln Val I 

t Oly aia Laa I^a Laa Tyr i 
25 a 

1 Lao Bia Bia Lan loa Bla I 
40 45 

L Bla Bia Lea Bia Tbx Laa 1 
60 

r Ola Bia Bla qrs Pre Gly 1 



A Gly I 
15 

■ Tyr 1 



Sar Laa ffb* Pba Lav Aaa Pre Sat Lea Bia «la Arg Gin Arg Arg Laa 



} Lya J 
■ Txp I 



I Tyr 
t Tbx 
1 Pre 



Laa Pha Ue Val Bar Laa Pre Ala Lya Ua Pxe Vxo Tyr Asp Zla fba 




PCT/DS0U07322 



pCTAJSOi/nna 



<210> 1«5 

<213> PUT 

<211> BflM aaplaw 

<«00> IH 

Xla Lra Pre Aim Bl« t«a Xl« txo Jm Cly Lys Lm Trp Cy« Cys LM 

15 10 15 

Mr Hxg Tte Cltt JQa Oo eiy Txp L«a Smx tro Thx Gly S«r Tyr S«z 
20 2S 30 

IM Am 8*r ]a« S«r Smx Pro Ar« li*n Gly Gla Thx Tbr Txp Qly Bi* 
3* «0 45 

Arg Val FlM Ala Ar« Cya His Vb« Ala Fb* OId Thx Ar« ter Txp tmr 

50 M M 

a«x Gly fb* Axg Lm Gly Lm Txp Asa tec 61y Ala 



Alft CX« Cln V«l IM Vaj zia n* Ala Gls Gla Vai lau nan Gin Cya 
1 » 10 JS 

■at Asa Lys Cya Mat Asa Val Gla Hat ly* Gly Asp Ala Asp Gly A«p 

20 25 30 

Asp Ala Asp Gly Asp Asp Asp Ala Asp Gly Asp Asp Ala Asp Gly Asp 
35 40 4S 

Asp Ala Asp Cly Clu Gin Txp Pro Cys Arg Val Pb* Ala Ksp I«u Cly 
50 55 SO 

Lau Ala Sax Gly Cys Cly Sly Sac Ala Sar da Gly Pba Gla Ph« His 
65 70 75 iO 

Laa Gin Cya IM Pro Ala Hat fco Pro Txp Val Thx Vba Xla Laa Laa 



79 



<210> MS 
<211> 9» 
<312> PUT 



<400> IM 

Cya Acg Ala Us Sis 8«r I«tt Thr Sar Pba Val Sax Trp Pba Arv Tyx 

1 5 10 15 

Am tma Pro Tyc Pro Asp Bis Sar XXa Asn cya Lys Lav Fro Val Bia 

20 2S 30 

Sax Sar Lan Sax Tyx A>n Thx Plia Pxo Pha Sax da Axg Tyx Cya Bis 
35 <0 «5 

Pha val «sr Tyx Tyr Ila Tbx Tyr Tyr Val Tyr Cys laa Lao Ar« Zla 

50 55 « 

I«n Cya 9ar laa Hat Tyr I*d Lya Tyr Lav Cly Gin Cya Sar Val His 
CS 70 75 80 

Val Thx Gly val Gla Gin Axg Lau Laa Asa Gla lis Pba Asp Asn Cya 
85 90 95 

Asp Ax« Tyx 



<210> 117 

<211> 19« 

<212> PKT 

<213> Bom aapiaaa 



c210> 189 
<211> 178 

<ai2> BUT 

<213> Beno aaplaas 
<«00> 198 

Sar Pba Sar Laa Gly Asn Pha val Val Ala Sar Laa Tyr Sar Cya Cys 

15 10 15 

Pba Asa Asn Fba Val Lau Fba Bis a«r Fbo Ttir Val Thx Val Cys Val 

20 25 30 

Asp Sax Pba Sax Sar Sar Val Lys Ila Hat Sar Pro Ola Sar Sax Pba 
35 40 45 

Xla Tbr Laa hmp lueg Tbr Arg Tbr Lan Sac Xla Lys Sar Hat Lan Pba 

SO 55 .60 

Vm\ Ila Tbr Glu Cln Pba Sax Ala Val Ila Sax Laa Xla Val Tbr Pba 

65 7 0 75 BO 

Lan Pba Xla Pxo Pba Sax Lao Sax Lya Hat Pre Lau Pba Val Tyr Txp 
B5 90 95 

Sax Bis Azy Sar Gla Xla Cya Gla Pba AU Ila Bis Vsl Sar Tyr Laa 



PCIYIIS0U87322 



WO0J/Sf7S0 



PCTniSOl/07122 



Tyr Tyr Lau Tyr Qys Pba Val Cln Asn Ila Asn Lan Val Laa Pba Ila 
130 135 140 

Asp Tyx Sar Lau Val Utn Lau Lau Asn Pba Ila Gls Gin Cya Val Pba 



<210> 189 

<211> 7C 

<2i2> na ^ 

<213> BOM aapians 

<«00> 189 

Pro Arg Cln Ala Lya Axg Lan Asp Xla Bis Ala Pxo Lau Lan Sar Lan 

15 10 IS 

Pro Asp cys Hla Lan Lm Mat Ala Ala Sax Val Ala Tyr Lya Xla Txp 

20 JS 30 

Axg Pro Lau Gly Sar Val sax Asn Cys Lau Asn Pre Lau Lea Tyr Pba 
35 40 45 

Lan Sax Axg Oly Ala Lya Pha Gla Sar Gly Sax 8ac Arg Asa Gly Arg 

SO 55 «0 

Thx Sex Trp Val Sar Xla Gin Lan Gly Oly Axg Asp 
65 70 75 

<210> 190 

<211> 189 

<212> PPT 

<213> a«0 aapiana 

<400> 190 

Sax Laa Val Zlo Lau Val pys Tyr Sar Lan Hat Val Arg Sax Lao Zla 

15 10 IS 

Lys Pro Cln Glu Pxo Hit Gin Val Cln Ala Tbr Clo Pro Cln Pro Cly 
20 25 30 

Pro Sax Gly Tbx Zla Lan Lau Val Cya Cly Lau Pba Tbr Lan Cys Pba 
35 40 45 

Val Pre Pba Bla Zla Tbx Axg Sar Pba Tyr Laa Tbr Zla Cf Pba Lau 

50 55 CO 

Lau Sar Cln Asp Cya sin Lan Lou Mat Ala Ala Bar Val Ala Tyr Lya 

65 70 75 80 

Zla Txp Arg Pro Lau Val Sax Val Sax Sar Cya Lau Asn Pro Val Lau 
85 K 95 

Tyr Pba Laa Sar Arg Gly Ala ly» Ila Glu Sar Gly Sar Sar Axg Aan 



<210> 111 

<211> 208 

<212> PKT 

<313> Bono aapians 

«00> 191 

Sar BU Zla Sar Pro Gly Tbr Qly Cys Lao Sar Lan pro Ala Zla Val 

15 10 15 

Txp Ala Lan Ala Cly Sar Sar Pro Txp Glu Mat Txp Ala Arg Bis Sax 

20 25 30 

Asp Arg Sar Gin Sex Ala Gly Ala Gly Ala Fba Gly Lau Sax Sax Pxo 
39 40 45 

Mat Gin val sax Gin Pre Bia Sar Bla Sar Tyr Arg Arg Bis Gla Asn 

SO 55 eo 

Bar Lau Tyr Val Glu Pro Bis Lys Val Gin Tbx Val Asn Sar Cys Arg 

65 70 75 SO 

Asn Laa Lan Txp Asa Tbx Tbx Val Pba Glu Sax Cly Sar Aap Lan Tbx 
as 90 95 



[PCimsoi/orm 



wcmsstunsn 



<I00> 192 

Il« L«n amx Bmx Smx Lm Cya tm lag Vxo Veo ter Fxo 61n Pro Mr 
IS 10 IS 

61a l« S«r Aim S«r S«r L«o th* *!• Fro Pro Cya Cy» Ary Hia Xry 

20 " 30 

Arg FlM 61y 8«t VbI »xo Alk 61u Vkl cly Ly* Aap thr Ttp Asa 8w 
3S ^ <0 « 

fily Arg vxe Lmu Cya Su Pro X«n *1« Arg Sue Lys AU Val lys Aap 

'so 55 60 

mr AlA S«z Fxo eiy S«r cya Sar Bar Lan Aaa Pro Tbz Val Asp Lao 
CS 70 75 10 

Val Gly Ar9 L«u Azg Ala 61a Ila Cya Arg Cya Sax Ila Val Sar Sar 
tS M S5 

VU. Bar cya Vre Laa lau Fee iro ffily Val Aap Sar Cya tbx val Bia 

100 105 110 



Tyx Ila Lav Lys Cya Aap ila Sar Fba Hia Laa Iba Val Laa Aap 61b 

(5 TO 75 00 

Ala Laa Val Ala Sar Sar Cla Asn Laa Lao Asn Sar Arg A*n Am Pha 



<210> 1»3 
<211> 20S 

<212> net 

<213> Bono aaplaa* 

<400> 193 

Aan Mat Sar Tyr Sar sax Arg Val Aan Sar Laa laa Lan fba Sar Hm 

15 10 15 

Asn Pba Sar Tyr Ila Ila Pha Bla Ila Aan Pha JUg Ila Sax Lan Val 

20 25 30 

Txp Gly Val Ila 6lB Val Aan Lan Ila Lys Pba 61y 61n 61y PtM thr 
3S «0 45 

Xla Bia Laa Ila Aan Fba 61y Arg Val val Mat Laa Mat Pfaa Sar Bia 
50 55 «0 



1 Ala Ila Val im eiB Fba Tyx Ila 

2ui} SOS 

<210> 194 
<211> 313 

<2it> na 

<2U> Bono aapiana 

<«00> 1»4 

Hat Tbx Sly Aan Ala vai Val Lau Trp Lan Lau Gly Pha Azg Mat Arg 

15 10 IS 

Arg Asn Ala Fba Sar Ila Tyr Ila Fha Am Lao Sar Mat Ala Aap Fba 

20 2S 30 

Lan Fba Lau Arg Sar Bia Ila Ha Arg Fba Pre Xan Sar Laa Ila Aan 
35 40 45 

Xla Lau Bla Fro Ila Vb» Lya Ua Lav Sax Fxo val Mat Nat Fba Sar 

50 55 CO 

Tyx Lan Ala Sar Lan Sar Fba Lan Sar Ala Mat Sax Tbr 61b Arg Cya 

M 70 75 to 

Laa Tyx Val Lan Trp Pro Ila Txp Arg ^a Arg FXO Arg Fxo Tyx Thr 



PC17US01/07322 



W001MC7SO 



104 



PCT/US0W7322 



<210> lis 

<311> 150 

<ai2> FBT 

<213> Bow aapiana 

<400> 1» 

Bla Tbx Bia Tbx Bia Tbx Bia Tbx Bla Xbr Bis Thr Bla Thr Arg Tbt 

1 5 - 10 15 

Bla Fro Ila Asn Oly Fha Pro Cly OXj Arg Ala Sar Val Pro Lma The 
20 25 30 

Ala Oly Fro Fxo Gly Pro Ala Lya Gly Ala Lya Sar Bia Sar Asp Ila 
33 40 45 

Aan Sar Txp Fha 61b Sax Aan Lys 61b Sar Asa Val Arg Lya Vai Ila 
50 55 CO 

Arg Lan Lys 61y Fha Sin 61y Itfs Sax Bis 61b Lya Val Lys Lan Asp 
fiS 70 75 SO 

Fxo Tbr sar Tbx Sar Txp Hat Sar Tyr Laa Ila Sar Lan Ala Sar val 
BS 90 95 



Sar Fba Xla Arg Gla ^ Pba Lan Qrs Ris Pba Sax Ala Axg Xla Lan 

20 25 30 

Lao Lau 61y Xla ein Fha Thr Val Bia Sar Sar Val Laa Sax Val Lon 
3S iO 4S 

ein Lys Tyr Tyx Lan Pha Pro S«r Asn Lau Bia Cly Fha Arg Txp I^s 
SO 55 CO 

Ila Cys on dy Lan His Tyx Cys Fha sar val Axg Ass val Fxe Fba 
C5 70 75 SO 

Pba Lao Cys Lan Lan Sax Axg Iba Lao Ila Pba Fba Pba Bia Fba Gin 



Hia Tyr Pba Lan Xla Val Pba Sax Bia Xla 

130 135 

<210> 197 

<21l> 175 

<212> PRT 

<2}3> Bono 

<400> 197 

Sax Aap Sax Pro Xla Tyr Aaa Lao Cya Bis Tbx Asb Axg Laa Asn Fro 

15 10 15 

Bia cys 61a Fba Bis Yhr Qrs Val Aap Val Sax Tbx Sax Axg Asp Gly 

20 25 30 

na Ila Fba ttw Xla Pha im Bia Tbx Pba Lan Gin Tyx Fba Xla flax 
35 40 45 

Mat Val Lav 61n Xla Laa tan Fxo Tbx Tyr Cgm Gly tba Lys Ala Mat 

50 ' 55 CO 

Gin I4rs Tbx Lys Sar Ris Arg Sar Lys Tyx Cys Axg Lys GlB Asn Sax 
es -JO 75 SO 

Txp Val Asp Laa Xla Fba Lao Tyx Lya ASB Tyr Qly Tyx Gly Tyx Mat 
OS 90 .95 



<210> 1»C 

<211> 138 

<212> PUT 

<213> Bctao aapioBs 

«00> 19C 

Gin Aaa Lsa Fba Fba Lya 61y Lys Fba Val Sax Aan Tbx Lan Fro Bia 



Sar Lau Ala Lan Aaa lis Pre Lao Fha Vol 8is Fxe Lan Sar Asp AIs 

145 150 15S ICO 



PCT/US01Vt»73K 



WO01IM790 



■011> 177 
012> PRI 
<213> Bom ma^ma* 

<«00> 199 

Sar *rg ty» Cly Jlrj «• Trp A«9 Sly ^ Sm I« 1«» 
15 10 13 

V&a v*l JUa val V&l Val cy« S«r Pro Tyx Bia L«a Asa Il« I>y* 

20 25 

ain Pb* K«t Ma Arg Gly Mat Utn. BiM Una 9x9 S«e Cya Ala Cla Avg 

35 40 «5 

JU9Al«Fbat«tI«o8axbaoGla]aaTtexVslAlaLMlMAn>Hat 
SO 5S « 

Asa Cya Cly Ua Thr Fr© Bar Eha Tbr Sar Lao Bla Pro Pro 11a Thr 

C5 70 75 80 

Gly Asa Cly Sar Tip Ala Fha Sar 8ar fcya cay 1*0 Pro Pro Pro Fro 
B5 90 -95 

»ro m Pra Fro Pro GlB Gin l^a Lao Lmi Sla X.ya Bla Cla Val Bar 

100 105 110 



Asn Ala Cly Ac« Sly eiy Sax Arg I>sn a«x Fxo Bis Ria Gly Arg rxo 
ICS 170 175 

<210> 199 
<211> 202 
<212> FRT 
<213> Bono 

<«00> 199 

val »y» Olu cya Tyr Ila Pha eiy Hla Cya Trp Aap Val Ala Bar His 
15 10 15 

Sis hmv Thr Sar Lao Asa Mn Sax Cly Lao Thr Cy* Glo Hat Cly Ala 
20 25 30 

Laa Thx Pte Tbr Oys Lau' eia Ala Cys Sax Gla Ua Azg Cys Bia Laa 
as 40 45 

I.ys A*p Itaa Sax Sax Pre Gly Asp Fba Lya Arg L« Lao Arg Cly Hla 
50' 55 60 

Rw tha sar dy cys eiy Axg Sax Mat 11a Ac« Val Ila Arg Mat Cly 
(5 70 75 90 

IM LM eio 61aAx«GlyGlyGlaArgI«ol*BPbsBlsEhaMatAla 



PCTrtJSOI/VTlU 



r Asp Sar Ala Thx Ala Ala Tlir Axg Als I«n 



Cly Arg Gly Cys Xl« Cya i 



<210> 200 

«11> 175 • 

<212> PRT 

<213> Bono aapiena 

<IO0> 200 



ISO 
t Val 



Lao Pxo Pro 
1 


Fro 


Pre Ila Lsu Val Pre Thr Val 
5 10 


val 


Tbr do do 
15 


Xla 


Ptaa Sax Sar 


Sax 

20 


Thx Ala Tbx Laa Icfs Gly Pre 
25 


Sax Tal Pxo Fha 

30 


dy 


Gly iMu Gly 
35 


Ila 


Asp Pro Bis Arg Sar Sar 
40 


Leo 


Ala Pro Hat 
45 


Bia 


Thx Fha Axg 
50 


Asp 


Lam Arg Tbx Gly Pro bao Cys 
55 


Lao 
CO 


Pre Lao sar 


Lao 


ima Val Arg Ly« 
C5 


Asp Trp Pre Ala Cys Laa Bis 

70 75 


Fro 


Ola Cla Sex 


Ua 

90 


Ala Tbr Ala 


Pro 


Sar Cys Xla Thr Glo Clu laau 
65 90 


Thr Asp Tbr Thr 
95 


Rls 


Thr Val Tyr 


fiar 

100 


Arg Arg Asa Fro Mat Cly Fro 
105 


Xla 


Xla Lau pys 

110 


Pxo 


Pxo Trp Xla 

115 


Ly» 


Tbr iiys val Lao Tyx Ala Thx 

120 


Asa 


Tbx Tbx Ala 

125 


lie 


Sar Thx Cly t>ys 
130 


Sar Lao Sar Xiao Cla Lya Pro 

135 


Xla 

140 


Cla Lys Fro 


Axg 


Axg Sax Asa 
145 


Cys 


Bis Tbx Lya Tyr Thx Asp Ihr 
150 155 


Asa 


Leo Axg Tbr 


du 
ISO 


Thx Gin Asa 




do Thx Txp Bis Pba Lao Lys 

ICS 170 


do 


Bis Asn Asa 

175 





107 



WO01/M7S0 

<212> FRT 

<213> Bono aapiaa« 

<«00> 201 

Lan dy Fha Lau Lao Tbr Asp Val Cla Sar Val pba Gly Tyr Leo Cla 



PCT/USOl/87322 



WO01/M750 



PCTAJSO 1/073 22 



10 



15 



Bis Cln Tbx Bis Tyx Cys Sar Ala Tbr Xla Gly Arg Hla Trp Pro Ala 

20 25 30 

Bis Pza Lao mt Axg Cys Tzp Asa Pxe Iha Pba lie Lao Lys Tyx Lm 
35 40 45 

Xla ASP Lys Asa cy« Vkl Sar Arg Cys Asp Val Mat Lao Axg Sax 

50 55 SO 

Axg tyr Zla Cla Val Tyx Laa Pro da Sex Asa Lan Tbr Asa Lao Sex 
«5 70 75 90 

Pxe Pre Met lie Tbr lie Met Lee Axg dy dy Sex do Asp Tbx Ly* 



<210> 202 

<211> 19S 

<212> PUT 

<213> Bono sapiens 

<400> 202 

Tyr dy Ale Leo Tyx Lys Tyr Lys Cla da Sex Leo Tbr Pba Leo Sex 
15 10 15 

Leo da Lett Leo Tbr Leo Ala Cly Sex Axg lie Lys Met Pre Asa Sex 

20 25 3D 

Tbr Cla Lys Pre Trp Pxo Val Sec Leo Pre Lya Met do Pbe Arg Leo 
25 «0 45 

Thr Ala dy Asa Ax« Asa cys sex pbe Lys Ale Zle Als Trp Ala Met 

SO 55 60 

Val Pre Xl« the Val Asa He dy Pbe Cys Lan Asn Sex val Sec Arg 

S5 70 75 90 

val Asp Tyr lie He cys Lys vsl Cys Lys Met Lys vei Txp Cly Sex 



<213> Bow sapieas 
<400> 203 

ser Gly val Xla Asa Leo Leo Tyr He eye Val lyr Vkl Gym lie the 

IS 10 15 

Lao Pro Asn Arg Cya Asa Thr Lya Tyr Sar Bis dy v*l ila Thr Pha 

20 25 30 

Ser Cla Lau Thx Leo Bis Pro Tyx Zle Ua Cln do Axg Sex Thr Sex 
39 40 45 

lie Lea Pbe Leo Leo v»i lie Ala Lev Met Sex da Tyr Ly« l*a Asp 

50 55 CO 

Sar Sar Val Ala Asn Aaa Tbx Arg Gin Sar Lya Aap Fha Ser Cya Cys 

CS 70 75 BO 

Arg Bis lie Fbe Leu Zle Tyx Txp Lya Bis Lys Cys Val Pxe Pxe Asa 
85 90 95 



<210> 20« 
<2U> 172 

<2i2> m 

<313> Bono saplcaa 

<«00> 204 

Mo Lys II* Val Flu Xl« Fh« S«x aim Aap Cya Lao Txp hrg Lys II* 

15 10 15 

tar Ly* Aan li«u Fzo Lya Tliz Jk«a JO.* II* t*a tax Axg Val Lya 61n 
20 2S 30 

Thr Axg Sw 8«z Lm Pb* Cy* nr Lm vyr Pb* Qr* Zi* 
35 40 49 

n>* L«a Tyr Gly 9*r Asn A«p CIa J«u dlo 21* Lya Zl* L«n Lya eixt 
50 5S SO 

Bl* 61a Lys Bis bys Vmt L*a Ssr Tyr Lya S«x ksa Lya Tbx tyr Thr 
C5 70 75 BO 

Asp 8«r val rxo I>ys Thr Vsl Asa Vsl Tyr Lma Lys Asn Oa >x« Arg 
as 90 95 



<210> 205 

<211> 313 

<2U> fltT 

<213> Beoo sapleas 

«00> 205 

V«l Pxo Lya II* Fb* S*T Pha Sax 8«r 8«r Pb* Cln Aon Tyr Rt* L«u 

15 10 15 

U* V*l Lya Bis Tta S*z S«r Asn XI* Thr Tyr Tyr L*a Vsl Fta* 
20 29 30 

Thr Tyr Zl« Thr His 8mr tmu Aso Pbs Vsl Ola Mat Us 21* Lm 
35 40 45 

Lys Xls L«a Vsl Phs Lars Pba list Ssr Ssr Sin -Lys Lsa Lsa Pre Ary 

50 55 n 



PCTAKOU07J22 



Zl* 9«z XI* L*o Asn II* Tzp 11* Asn 11* L«Q Pb* Tyr Thr Pro Tyr 

65 70 7S »0 

Asa Xls Lso Lsu Als II* XI* He Pb* Ph* Arg II* Cys B*t Tbr 8«z 



Thr Pba Lm Tg SXa Tyr Pm Ua Xls Cya Ola XI* Tyr Ssr Asa Sax 



<210> 20C 

<211> 315 

<212> PRT 

<213> BOOB 

<400> 20S 

Pre Pba Tyx Tyr sax Hst xas Vsl Pro ihr ssr eiy Lsn Ssr Thr Qra 



10 



15 



cys Ssr Pba Cya Laa 61u 8sc Ssr See Pro Asp Lsu las Arg Pha Pro 

20 25 30 

LSB S«x Xla Arg Vsl Ssr Als Vsl Ila Bis Pre Cln Arg Arg 9mx pro 
35 40 45 

ASP Pro Val Lys P» Pre Zl* Pro Gin Sac Pro Tyr vsi Ssr Thr Sac 



PCT/USO 1/07322 



WO01/66TS0 



PCTAISDM7522 



112 



lau Tyr Laa Xla 8*r Cln Bis Lsu Lau XI* S*r L*a The law Bis Tyr 
C5 70 75 SO 

Bst Cys Cys Tyr Hat Ptas Val XI* L«a ssr Sax 61y Pre car* Mo Val 



Sac Pro Asp Pro Val pzo Pre Ila Pre Gla Sar Fro Tyx Vsl Sax 

50 59 CO 

Thr 8«r L*u Tyz L«n Zl* Sar Cln Bis Lau L*o Zl* S*r Lau Tbr Lsu 

65 70 75 BO 

Bis Tyr H*t cys Cys Tyr Hst Pb* Vsl Zl* L*o S*k S*r Cly Pro Cys 

C J 
ZOO 



Ola Ala Cys 61y Tcp Pbs Als 61y Ssr Asp Mat U* Lav Als fba*Lys 



Qla Vsl Laa Ola Thr IM Pha Trp Laa Laa Pre Tbr Pze 



Sar Sar 61y Arg Pro Gly Arg L*a L«a Tbr ZX* Lao Gla S*z Tbr Olu 



<210> 207 

<211> 319 

<212> PRT 

<213> Bcsa 



SI* Bsc Pro Pha Tyr Tyx sar il*t L*n Val Pxe The Ssr eiy Lau Sar 

15 10 15 

Tbr Cys Cys Sar Pba pys Lau do Sar S*r Sax Pro Asp Lsu Lau Arg 

20 25 M . 

Pba Pre Laa Sac Xla Arg val Sac Ala vai II* Bis Pre «la Aig Arg 



<210> 20i 
<211> 320 

<212> tier - 

<219> BSMO B«pi«M 
<400> 20* 

iM Lm Thr L«B Ala Ala Tyr The Lm Xla On Cys Bis Lsa Pre Qrs 
15 10 15 

Val Xla Bis kSB II* lm Tyc 6lB Ssr Tyc Pb* LMJ Cys vsl Cys Val 



40 



49 

t 



wooi/wno 

113 

?ra Vbm fbm Clu Clo Tyz Asp I>«a S«r Gin Fta* Fb« Cys fb* Sai 
M 40 « 

Sax Fxo Rw Asn 11« S«c te« Al» Pb* V»I Val T«i Thx Gly CId mx 
SO 55 «0 

thr Tyx nir Smz tttm Im I«u Lmi Plw Qr« IVr Lm 61a Vb« Cy« itot 
65 70 ^s ao 

Thr L«a Ly» Cln Lys A«a Asn Tyr L«n Tbt XI* Sar Pb« Val Laq Tyr 



KTAJS01A7332 



20 

Thr I<M> «kl 6lD V«l 8«c 

35 

Thx Ly* Tyx Tyx Axg L«u 

50 

Pre Thx Imn XI* Cy« L*u 

<S 70 

eJUt Xro Thr Ala Sax Aap 
05 

Sar Lav His Gin Pre Cln 
100 



114 



Trp Cly 
40 

Ax« Gly 
55 

A*p Lau 

Sax Pro 

Gla Val 

Am Sax 
120 



Cys Arv lys Cy* t«u 1 



Xla Arg XI* Val Cys 
45 

Gla Glu Thx Lea Trp 
60 

Flia Cys Fha Lys Gla 

75 

Cys Sar Val Thm Sax 
90 

Lav Gla X>ys Gls Val 
105 

Bis Bis lis Asp Pba 

125 

Un Sly v«l 3«x Fxo 
140 



Vsl Trp Zla 

S«r Fija Arg 

Sar Bis ban 
■0 

Gin Glo Cys 
SS 

Pb* His Val 

110 

Gin Tyx Sax 



Tyx Xla Kan Ssj 



L Vsl Cys 
t Bis Txp 



I Vsl 
I Tyr Sar 



Lsn Fbs Gly Phs Ila An Pro Im 
lis 190 

1 Thr Ssr Als 



r Lso Azy Fh* 



L«tt Bis Lan Tyx Sax 1 



r II* Asn Bis 
I Pbs Gla Itfs 



<310> 209 

<2ll> 315 

<212> PUT 

<213> BoBO ssplsns 

<400> 209 

Gla Pro Pb* sax Hat Bis Sax Lsu Gla Gin lys R>* Pb* Fh* Cha l*a 



Asa Bis Tyr 8*r Als Ttir 8*r Zl» 8«x Xmo Gin Fh* I*u 



Ssr 8*r Gin 



<210> 210 
<211> 327 
<212> FAT 

<213> Bono sspicas . 
<400> 210 

Axg Vsl Pro 8*K L*B Pro 



Gly Pre FXO Als Tbx val cys Pro Vsl Pre 



WO01/M750 



115 



PCTASOlAnJU 



PCT/USDl/07322 



Als S«X Gin thm S*r Gla Bis Ax« Lys Arff Gly Imu Arg Tbr Xls Gla 

20 . . 25 30 

Pre vsl Bis 8*r Arg Olu Sar Lan S«r Vsl Sax Gla Axg Lmj H«fc Gly 
35 40 45 

Cys Lan Txp Cys Axg val Thx Pre Als 8«r Vre Cys Gly eiy Cys Ala 
SO 55 <0 

Gly Gly Als Are Pre Pre Vxe Cys Als Lsn Sar L*n Als Gla Gly Gin 
«5 70 75 SO 

Bis Thx Als Bis Pro L«n Fh* Ph« L*a Fxo Fb* Fxo Im Als Gla Pre 
85 90 95 



<400> 211 

Cys Gin Fb* Cly Ala tmi» Gly Tyx Ala Gly pro Val Axg Arg Val Pre 
1 5 • 10 15 

S*x Lea Pro Gly Pre Pre Als Tbx Vsl Cys Fee Vsl Pxe Als Ssr Gin 

20 25 30 

Fh* Ssx Gin Hla Arg Ly* Arg Gly Lau Arg Thr Zl* Cln Pro Val Hlv 
35 40 45 

Ssx Arg Gla 8*x Leu 8*x vsl 8*x Cln Axg L*n Met cly Cys i.s\i Txp 
50 55 EO 

Cys Arg Val Thr Pro Als 8*r Pro Cys Gly Gly Cys Als Gly Gly Als 
65 70 79 00 

Axg Fro Fro Fxo Cys Als Lao s*r Lau Al* Gla Gly Gin His Thr Ala 



Gly S^r mt Bex Gly ^ lis Ssx Asa Hst Lys Vsl Ola Als 8sc pys 



Lys Gly Gly Pro Sar Bis Cys Pre Lsu Gly Gly Fb* Asp Vsl Bis cys 



<21D> 211 

<2]X> 327 

<212> PUT 

<213> Bane 



'cimsnumxi 



<210> 212 

<2il> 310 

<212> vta 

<213> Bom a^cu 

<40O> 212 

Bis 61a L«n MX Uo rre Qrs Gly SlB VU XI* I^ra I>ya 6In 

15 10 15 

His Thx rro 8«r Lra Tbx Cltt n» Sar X«a An ly* I>ys Am Ala Bis 
20 25 30 

ela Aiv Asa Xla na na &ya Tyr I«B Sin 61n Hat S«r Sis Ila Sac 
35 «0 45 

Bla Lya Asa X.aa Asa Xrg Asa Trp Fro S«z Lys Sax Tzp Cln ?b« 61y 

SO 53 60 

Aap Ala Asa Vbm Zla Laa Oaz Ila Lan Glo Gin 8ar Lys Zl* Asa Thz 
65 70 75 00 

Ac Bis Vba Sax Kaa Axg Z.ya Sax Ala Tyx lan Ria A9 Val Pzo Sax 
•5 90 . §5 



PCTniS01/l»7J23 



<210> 213 

<211> 314 

<212> PRT 

<213> Bono aapiana 

<«00> 213 

Lys Ala Asp Lya Ila TKr Vbm Laa 61a Sax Sax Zla Tyx Sar Laa Xla 



10 



IS 



Val Pha Lau Tyr Ila Tttr Laa Aas Ola Lan Trp Sax Lya 61a Hla Sax 

20 25 30 

ntr 6lB 6lB Gly Gly Sac Laa Ila Fba Pre Bis Lao Val rtu Pre Hat 
35 40 45 

Lav 61n l<att Bis 61a Xla Asp Asa Tyx Tyx Tyr Zla VU Ila Sax Pb* 
SO 55 CO 

Bla Val Lm Sax Ria Sax Sax Sax Laa Laa Lau Pha Sha Lys Sar Ax« 

65 70 7S 80 

Lys 61a Asa Gly Bis 61a Laa Sis eia Bis cya Sax Lya Lya Xla Tbx 



OS 



95 



Sax Tbx Lya Val Xla Pha Txp Axg Asa Bia Asp Cla 61a Sax 61a Cys 



PCT/DS01/07322 



WO 0UC67M 



PCT/OS0MJ7322 



<21D> 214 

<211> 320 

<212> PftT 

<213> Bom aaplaas 

<400> 214 

Mac Bia Bla Val Pha Xla Laa Txp Pro Im Zla Asp Sax Txp Aap Val 

15 10 IS 

Lya 6lB Laa Zla L*« Tyx Tlix Tyr Ala Asa IM Lya Pxe Sax »* Xla 
20 2S 30 

Sax Laa Tbx Sax Pr« Val Sax Sax Laa Cym Laa Cys Tyr Ola 61a Val 
3S 40 45 

Asa Pb* Sar Val Lav Pxa Bia Bis I4rs Pxe'eia Laa Pro 2«a Bla Mat 

50 '55 60 

Cba Pro Lya Laa Val Ala Aaa Sax Val Pba Pro 61y Gla Cys Xla Im 

C5 70 7S BO 

e Val Sax Asa Oly Sax Sax Sba Sar 



Tyr Pro Gly Xla Bia Cya Tyr 1 
S5 



<210> 2J5 

•C211> 317 

<212> PIT 

<213> Sean 

<400> 215 

Pro val Asa Ala Lya Asp Ila Laa Pba Bly Laa «la Ila Lys Laa Laa 

15 10 19 

Hat Pxo Xla Txp Pxa Tyx Ala Laa Ax« Ifax Laa Laa Bia Aaa Lys Ila 
20 25 30 

Ala Val Axp val thx t^a Tzp Lya Hat Asa Asa Hat Tyx Ax« da Ax« 
35 40 45 

Ua Gla I^s Axg Aaa Laa Tyr Pba Xla Pba Sar Lya Laa Pxe 61b Zla 

SO as SO 

Cys Lau Axg Lya Lav Tyr Asp Laa Val Aaa Axg Zla Laa Lya Tbx Laa 
«5 70 75 BO 

Zla Tyr i^rs sax 61a Val Txp Ala Lan val ntr sax Laa Asa Asp Txp 



»» 



lie 



t Bla val Pha val 



Trp eiB Asp 61y Tyx Ala Ax« Ola Pxe Sax Cya Laa Gla Ax« Ala Cys 
IBS 2O0 20S 



rCTAisounju 



«ltt Smx Cln eij Lya Qly Lys Gly Thr Km Ma At« Ttp Ala V«I ^ 

274 2*0 2'* ^ 

eiv 8«r Cya »ro *» rh« Mat Pro OXu !*• iw Ly» 61y 11a nm Thr 
2M 2*5 

IMB Tbr Val Oly Zla lUn Ua Gly Arg 61y Asp Ala Tzp 

30S 310 SIS 

<210> 21S 

<211> 319 

«212> PRT 

<213> B«e aapians 



Arg Lya Lys Asp Aap Bar Xla Bis Val Ary Azg Asa Sax Ala Arg Hat 

1 » XO I* 

Cla Lys Bla Lya Tyr 6la Xys Arg val Tyr Cya Mm Bis Aan tys tbx 
20 2S 3» 

Lya Hit Arg I.ys Cln Ila Ala Ci» Cly lya Ua £»• l>rs ''Y* 

35 «0 45 

Are Lya Tbr Aaa Lau Bla Val Ala Aaa Lan Fba Val Thr Hw On Ila 

50 ■ 55 CO 

Bia Hat 8ar Cya Ala llat Ila IJ« Arg Sly »a »to Asp Lya Eba gra 

S5 70 7* 

Rm a«K Zla Ua rba Lan Gin Lao Tyr Lya HI a Gly Ptw Tyr Sar Aap 
•5 10 95 



Thr Aao 6lB Ala Cln Tyr Fha Asn Mm Gla *ha Sar &a« Pre Vkl Zla 

lis 120 125 



Bis sar Cltt Pro Tyr Bis C^a Val Lan Asn Laa Bla tea Thr Asp Pre 
1S5 170 175 



PCTAIS0Iff7322 



<210> 217 
<21l> 315 
<212> Fin 



<40Q> 217 

Trp Pro Qla Ila flax Pba Pro Pro Tyr Val Pro Lau Val Sar 1 

1 5 10 1 

Lao Pba Lau Pro Tyr Txp Sar Cly Cln Cya Pro Pro Aap Tbr i 
20 25 30 

ten Pre THr Gly Lao Lan sar 8«r PtM LMi Sar Val Zla Ua i 
35 «0 45 

Cya Lau Trp Lao Lys Xla Bi« Lau Cya Cly Pro Cln Arg Asa 

50 55 «0 

Pro Lau Bis Sar Sar Sar Trp Bla La« Sar Lata Hat Aap sar 
CS 70 75 

pro L«» Lan LM tea C;ya Ala Hw Mat Hia Ila Zla Lan Ala 

95 »0 

Sar Pro Arg Ala Sar Lm ten Bia Tbr Val Cly Txp Cly Lys 



■ns' 



Tyx Lau 

Tyr tyr 
•0 

Pro Pro 

95 

Tyr Bar 

Ila PtM 

Gla Vsl 

Gly Xas 
160 



Thr Pha Thr Arg Pha Zla Lan ten Val Tyr Lan Slue ten Thr Bla Pba 



Gly Bis Tyr lya Bla Cln Gin Tbr Ila Sar Zla Shx Pre Qya Ua E 



> Ila Cys 
k Lya Pba 



240 
Ila 



PCT/US01A7322 



WO 01/C67SO 



PCiniS0W7322 



Lan Tyr Gin Hia Pba val Lya Pro Thr Ua Lan Tbr Val Pro Ala Laa 



> Val Sly Us 1 

> Tzp Bia Ala ( 



> Sar Pro Ala 



ten ASS Sar Ala Cly ^ Ua ein Gin 



<210> 21t 
<211> 313 

<2i2> par 

<213> Reao aapiana 

<40D> 2IS 

Tbr Cya Sax 8«r Thr Asp Sar Lys Vsl Zla Laa Lya Sax 

1 5 10 

Val Zla Thr Arg Cys Arg Asp Sar Arg Tyx Val Tyr Sax 

20 23 

Cya Sar Pre Sar Val Ila teu Ua Lys Val tys Sax Pha 
35 40 45 

Mat Val Sly Qln Tbx Asa Arg Bis Sar Bia Sar Lya Arg 
SO 55 «0 

Gly Ua Lan Gla Cln Qln Gla Sar Lys Arg Ila Lan Axg 

W 70 75 

Aim Lao Lau Lau Mat Pro Hia Lau Pxo Ila Pha Gla Ala 
95 »0 

Arg Arg Tzp Ala Pro Lya Ala teu Gly Val Pro Val Pro 
100 105 



Sin teu Aao 
15 

Cln Arg Asn 

30 

Gin ASS Ala 

Gin Lya Gin 

ten Gin Aaa 
80 

Hla teu Gly 
95 



I ten Cys Gla 
t Cya Cln Pba 



Ala Thr Sax ten Val ) 



<210> 219 

<21I> 318 

<212> FAT 

<213> Hoaw 



r Mat ten He Sar Aaa Gly Cya Trp 
500 

I Lya 



Hm Ala Ala Sar Arg Laa Sax Arg Ala Sar Pha Olv Xla C 



Bis 

1 


Arg 


Asa 


Xla 


Lan Gin Aan Mw Aan Zle Tbr 

5 10 


Val teu Asa Sar Val 

15 


Lya 
Lau 


Thr 
ten 


l*a 

ST 


Aap 

20 

Rta 


Aaa Pre teu Bis Pre Aaa Hat 
25 

Bar tea Pha Ala Hat lyx Ila 

40 


Thr Ala Fte Aan Ua 

30 

Ua Laa da Sax Cya 
45 


Asa 


Bia 

50 


Thr 


Gla 


Tyr Mat Ua Lan Sar Cya Pha 


Pro Thr Tyr Bia Tyr 
80 


^ 


Tyr 


Pbe 


Tyr 


Cya Tyx Ua Val Pha Hat Vsl 

70. 75 


Val Zla Val Asa sar 
90 


Tyr 


Ala 


Val 


Zla 


Val Bia Ila Gin Val Lau Tyr 
85 90 


Lea Laa Sar Tyx Pro 


Ila 


Ua 


Pha 


Lya 
100 


Gla Pba teu zla Sar Pba Tyr 
105 


Aaa Lya Bia Oly Bia 
110 


Zla 


Sar 


Asp 
115 


Arg 


Cly val Lau Pha Bia Ila Lan 

120 


Ihr Tyr fte Bar Bia 

125 


sat 


Val 
120 


Thr 


Zla 


nur Pro Lya Aaa Tbr Aaa Iha 

135 


Lea Sar ten Asp Val 
140 


Tyr 
1«S 


Pba 


Gin 


Lya 


Xla Pba Lys Arg Cya Ua Aaa 

150 155 


Lan tea Cya Sax Trp 
160 


Cya 


Lya 


Arg 


Pro 


Ph« Cys Bla Cys Pha Lau Glu 
185 170 


Sax Arg Ala Sax Lya 

175 


Sar 


Arg 


Aap 


Hat 
180 


Trp Lan Gly Gly Arg Aaa Pre 


Ala Txp Gly Arg Bia 
190 


Sax 


val 


195 


Aaa 


Sar Sar Sar Bla Txp Tyr thr 

200 


Oly Pba Zla Pha ten 

205 


cara 


Pha 

210 


Lan 


eia 


Thr Gla Gla ten Zla Thr tea 
215 


Tzp Vki ten Pha val 
220 


Fha 


Thr 


Xla 


val 


Gly Asa Sar Val Val Lan Pha 


Sar Thr Trp Arg Axg 



<210> 220 

<2U> 320 

'<212> SKt 

<21S> Bone Mplans 

<400> 22Q 

Zl« Zl« rxe am* Val XI* Pb* Hw Tyr cy* Keg Hla Cy» hym S«x LM 

1 5 ' 10 IS 

An tan A«p S>r» S*r Tyr s*r filr 61a ass l.y» ajb »m Thr v«l Zl» 
20 29 30 

Asa TbI c;y» 8U ^ nir Cyi ea« Vkl Lgr* S*r R» Mr XM l«a S*» 
3S 40 «5 

An tax Tyr ml Vze Asa II* Rw Sur lys Cte Lm Lys Tluc *yr Am 
90 59 60 

ely eiQ Lys An Am Pro A* Osr S*r Fro Al« S>c Lmi Mftt Ay* An 

M 70 79 80 

S*E 81a Pb* Bar !•* rh* I«n Lm Ihs Lm Lm vsl Val »* Sis 11* 

fiS 90 » 

Sax Cya Ima S*x I 

100 



WO 01MC750 



Ii«B Pb* L*a 

223 


Aap 


Pro 


Zla I«n Sar Lm Sar Trp Pba 11* Thr L*b pha 

230 23S 240 


Cya Trp Cly 


Tbr 


Sar 

21S 


Sar Cya Bat Trp Am Val Kat Bar Ala Sar L«xi 
250 255 


Cy« Pb« Lya 


Mat Tyz 
260 


Zla Fhe Cya Pro Lao Pha Aap Lao Ala Gin Aaa 
269 270 


Ax9 Zl* Lwi 

275 


Aap 


Cya 


Lya Zla Gla Lys Lau Lau Sin Ar« Lm Bla Sla 
280 209 


Arp Gin Lya 
290 


Aan 


Lan 


Cya Thr Bia ibe Pro Pro Tbr Sar Sar Pro Pre 
2»S 300 


Ala Ala Ary 

305 


8ar An 


Bia GlD Sar lbs Cys Gla Am Arg Pba Ala Tyr 
310 315 320 


<210> 221 
<211> 918 
<212> FRT 
<213> Bono 


•apj 


LSBS 




<400> 221 








Cya I la Lya 

1 


Val 


»ba 

3 


Ila Lao Lya dy Lya Ala Thr Hat Zla Ala Gin 

10 15 


Lav Trp Tyr 


11* 


11* 


Zla Sar Bla Xla Zla Pba Lao Lao Lao Glo Lya 

25 30 


eiy lie Tyr 


A«p 




Sar Arv Mat Bis Tbr Gin I^a Pre L«n Cya Xla 
40 4S 


Zla Lau Cya 

50 


61U 


Sar 


Lya Lau Cys Thr Tyx Pba ein Val lla Cya Zla 

55 60 


Leu Cya Arg 
69 


AXB 


Lya 


Gin Aan Am Lao Lau Tyr Pha Val Cya Gly Zl* 
70 75 80 


Gly Am Val 


Pba 


is 


Tbr lors Ivs Am XI* Sar Bia Sar Lya Gly 

90 »5 


hya Hat Gly 


I.*a 

100 


Asa 


Glu Lya Hat Val Kop Lau Lya Tyr Gly Gly Arg 

105 110 


Pba Fh* Txp 

119 


Gly 


Thr 


Lau Aap Lao Xla Hat Pha Pha Sar Ila Pro Pha 

120 139 


Lm 61n Mat 

130 


Pb* 


Zl« 


Zla Lau Lao Lm Pba Zl* Tyr Ala Ala Ila XI* 

135 140 


Tyr Val Cya 
l*S 


3er 


Cya 


Pha Sar Cya Sar Gin Thr ima tyr Aan Val Ila 

150 155 160 


Xla Gin Bia 


Gin 


Sar 

169 


Pba sar Zla Lata Lau Fba Lau Val Aan zla xia 

170 175 


Zl* Trp Gly 


Tyr 
180 


Trp 


Cym Tbr Bis Cya Gin Pha Zla Bia Pha Aan Tyx 
185 ISO 


S*r Thr Gly 
199 


Pba 


»«P 


Sar Mat Am Zla 8*r Tyr Pb* XI* Tyx Lau Tyr 

200 205 
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An Lao Lm Am Lm Thr Tzp Lm Am Pha Lm Ala 



Zl* Ibr Ala Zla Lya 



eiy x«ti Lys Tyr Pre lora 'Gin lors 



<213> Bona aaplaas 
<400> 222 

Am Tyx Lm Sax Asp cys Bis s*r Pb* ll*t Glu Lm S*r val Am Lys 

X 9 10 15 

val Lm Lm Tyr Val Aaa Mat Arg Lm Zla Pha Pha Lao Sar Lau Lau 

20 29 30 

Ph* Gly Lm Tyr Pb* lb* Ola val Arg Ma Zla Bla Gly Sar Ala Sar 
39 40 45 

Thr Asp Gla Bia Lm Lm Sat Tyr Pba Ala Ila Trp Lau Pre Gly Laa 
50 59 60 

Axg61nCyarb*Pb*Aml>raTyxTxpTxpBlaCysTrpLaa L*n Zl* 
69 70 79 80 

Lm Lau Ph* Val Lm Ala Arg tma Lm Pb* Lys Arg Arg Val Zla Am 



89 



55 



Pb* Lau cys Sar Sar Lm Sar Pro Gly Zl* Arg Mat Ala Pre Lm Gly 



PCTniSOU07J22 



<210> 223 

<211> 314 

<212> PPT 

<213> BOM mplana 

<400> 223 

Lm Cya Tyr cya Val Zla XI* II* Zl* Val Pre Pb* Pre Sar XI* Pro 

15 10 15 

Gin Thr Bia Thr Tyr Val Glu Xla Lm Arg Gly Aap Aap Val Lmi >b* 
20 25 30 

Tbr Sar Ala CVS Lm Hat Lm Sar Pre Val Lm Gly Tbr An Ala Zla 
39 ■ 40 45 

Val Pb* Lm do Bis Gin Xla Bis Gla Lys BU Gla Trp Zla Trp Trp 
50 39 60 

Gly Bia IMS Arg Lm Tbr Pre Gly Sar Arg Am Lau Gly Gly Glo Shr 
C5 70 79 80 . 

Sar Gly Lm Glo Gly Ala Oltt Aap Bia Cys Val Arg Sar Tbr Txp Pb* 



Lys Pb* ^ Tbr Ibr Zla II* II* Am Xla Bia Lm Val Lm Thr Hat 



Gly Lau Aap Xla Ph* Pre Val Tyr Thr Zla Bis Hat Arg Lya Arg Val 



Am Trp Aap Trp Sar Pre Arg Asp Sar Cys Pha Lao Asp Pba 1 



WO91IK7S0 



Lm II* sar !«« Fro KM Ax« KM Mm MP «• £h« Thr »• Tyr 
Its 200 20» 

Vhm QXa Urn Jim V»l A»p S«» Cla Cln Val Thr Arg Clu Xrg S*x Cy» 

210 214 220 

V»l Lm Rm Thr Cln Ila Smx I*o Mtt l«tt tag Ph« Tyr II* Thr V«l 
225 230 335 240 

Xl« do Tyr ei» »«i eia Cl« »lue A»p U« Cly S«c XI* Tyr V*l Tyx 
245 250 2SS 



PCTAIS41/B7322 



woei/ci»o 

IM Hi* S«x S*r Cly V*l Shm IiVtt 
110 



FCT/US0U07322 



Thr V*l Pn> a.r Pro xrg Ar> a*r JQ* Thr py» Qf« Sjr Pb* V«I 

275 210 205 

Il*»xoAUl.«»»*FroT«lProTIwHi«<^M*TyrXl*Prol-u 
290 258 



<210> 224 

<211> 32i 

<212> PRT 

<213> Hcoo •^lans 

<400> 22 « 

Ly* Pr* 8*x S*r 6Iy Cy« Cly Cly Tsp Hat Tzp Asp Tzp Mt My Thr 



15 



da Ly* JUB XI* Lys nr M*t JO* Thr V*l Xl* II* II* Val XI* ftra 

20 25 30 

tar 61a Asp KSB nm Hla IM JO* Thr Vkl Al* Itet Tyr tea Ly* MP 
35 40 45 

Tyr Scr I«a Cly Val RM Rm Lwi Hat 8*r ll*t Olu ClB Aap Asp Tip 

SO 55 « 

AI* Fh* do »«p 11* l*» Clu Thr »y» Cly iro A4» (aw A« Gla Arg 
CS TO 75 80 

fb* Bl* S*x Bia Arg Pro Cly Pb* Thr Tip Gin Bi« Thx Ph* Tzp Thz 



Pb* L«i Ary XI. Hi* Thr Aap Bh* AI. Ly» 21* I«x Arg Tyr m 
145 ISO 155 160 



cya S*r Trp Ala Tip Val Ala 61* S«c AI* 61y Xrg Lm Trp Cya Hwt 

305 310 315 320 



<213> B«e si^lMia 
<400> 225 

tea Cys Tyr Cya Val XI* II* Zl* XI* V«I Pro Ph* Pre 8*r XI* Pro 



10 



IS 



6lA Thx U» Thr tyr Val Gin II* IM Aro Oy Aap Val lm Ph* 

20 25 30 

Thr S*r Ala Cys tea lla% tea s*r Pre Val* tea Cly Thx Aaa Al* II* 
35 40 45 

val Ph* tea GIb Bis Clu XI* Bis Cla l>ys Bla Un Txp XI* Txp Tzp 
SO 55 SO 

Gly Hia Lya Arg tea Thr Pre dy S*r Arg Aaa ten dy dy'dn Thr 
(5 70-75 ao 

Smx dy tea dv dy Al* dn Asp Bis Cjm Vkl Arg 8mx Thr Txp Ph* 
^05 50 55 

Txp ten Ala dy tea Al* Arg Mat da Arg S*r Ri* Trp Val tea ten 

—1 110 



100 



105 



I 8*x S*x ly» Vtm 



dy ten Asp XI* Mm Pro Val Tyr Thr II* Bis Met Arg lys Arg val 
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L Fro lis Cys Tyr Il« Al* 
160 

: 6*r 



II* Hat Pxo dy II* Tyr Tyx 

200 

II* 



c H*t 
t Val 

Thr cya da Pxo Tyr Aaa 



k Aaa Tyr ten ty* 8*r 



lors Val Ph* UQ 1 



<210» 226 

<211> 312 

<212> PAT 

<213> Botno sapl*ns 

<400> 226 

61y Ala Arg Gly Gly dn Ala Ssr Thx 9»x tea da S*z Gla Val 61b 
15 10 15 

Asp Thr Al* Gin Gla Tbr Mr Asa tea XI* Thr val Tbr tea Zl* Rla 

20 25 30 

Pro ein b*u Alk Ly* Tyr Thr Laa II* Val Aon Fh* teu Pro ten Txp 
35 *0 *S 

8*r ten 8*x Asp Zl* Sax Thx Asp ten ten Ph* Zl* Uu tea Arg tea 
50 55 CO 

Arg Asa U* II* Axg II* tw> «la Bia tea dy da Zl* Xla ds Mr 

e5 70 75 50 

Ala Mat Val S*r Ph* Ala Asp II* Tyx Sax Trp 8*x Lya Trp Asa Thx 

OS 90 9S 



<21D> 227 

<211> 321 

<212> PRT 

<213> B«aK> sapl*a> 

<400> 227 

Cly Cya Sax fro du Aop Aap teu Sly Cys 
I 5 10 

Bia Fha Lmu Arg Ala S*r H*t Txp Bis Sax 

20 25 

Cya Pco Ala Asn Ala Gin Fx* Val Pxo Al* 
35 40 

Ma Qln Pro Gin val Trp Fro Sax dy tea 

50 55 

tea Pxo Thz tea Fha tea Cys 8«c da tea 
CS 70 

Pxo Txp tea Pre tea II* tea cya tea Val 
■5 »0 



Sac Cly Val Asa Tyr Pro 

IS 

Txp Pro Trp Ala Sax Ala 
30 

Val Pre Pre Pxo tea Al* 
45 

Tyx Pxo Arg Fro Pro Hla 
CO 

8*r Thx Ala Ala Pxo Ala 
75 to 

a*r Ph* Ph* dy Bla 8*r 

95 



WO01MC7S0 



>i ^^^^ 



Arg Jktg 61a Ola Thx Gin Ja^ Uy Iqrs Jbrg Tyr Ly* da U» Txp «ly 



<21l» 22a 

<211> 123 

<2U> TKt 

<213> Bono sapl«iia 

<400> 22* 

tap Cya Al* Aim JO* Lm Pro 6Xy Gin S*r Lya Tbx Fro Pba 61n Lya 
15 10 15 

hrm I<y* I>ya Iv* I>ya lys CXa Ar« ly« Cla Hw H»t VaX Zl« V*l 
20 29 30 

Lys Sly I«B V*! Vre S*x Pre Zl« amx cya Vh* Sro Sax Cya Bl« Val 
S5 40 45 

Thx Cya Tzp Iba Pro Plw Thx Ilw Cys Bis Asp Tjcp Lys Im fxa eiy 
$0 55 eo 

Ala SWPxo ein Ala Lys ctln Hat f» Sly Fro Cys nw Xm *yx sue 
CS TO 75 SO 

Lan Lan An txe Ua Pre Asa Lya Fro Lm tbm Xla Thr Asa tyx Lwi 
«S 50 55 

Gly 8wx Asp S«r Fro Lmi Cla Qrs ly» Txp Thx Asa Tbr Fro His Acp 
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<210> 329 

<21l> 210 

<212> FBT 

<213> Bm 

<40e> 225 

S«r Ala cy* (Sly Sly Fba Aan eiy Laa Bia Fh« Tyz Sar Asa Ua Sax 

15 10 15 

Bis 61a Lau Tyx Xla Tyz Tyx Laa Ly« V*l Pba Laa Vhm Ila Val Fha 

20 25 30 

qXd thm Zlm Fha 61b Xla Arg Sax Lys 61a Asa Tyx Sax Txp Axg Laa 
35 40 45 

Cys cya Laa Bis Fro 61b Tyx 61b Hat Fba Mat Ala Sax Thx Ola Fxo 
50 55 SO 

61y Val Sox Hat eiu Sax Laa Axg Asp Cys Laa Sax Fba Sax Qla Gla 
C5 70 75 SO 

Sax Val Hat Ftta Sax Xla Fxo 61a 61a Ala 61a Ila Thx Laa Bia Tyx 
*5 SO 55 



I Val Laa ital Fha Val Val Ala Fha 



<210> 230 

<211> 204 

<212> PUT 

<2ia> BCMO 

<400> 250 

Val Zlo Asa Sax Sar Cys Fxo Sar Xla Ila 61y Lsu Gly Thx Fn> Gly 

15 10 15 

Fha Sax Cys Sax Sax Sax Val Xla 61y Axg Lys Xla 61y Bis Txp Lau 
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20 



25 



i.ya Sin Xla Lau Sar Pba Laa Gly Val val nw Thx Lau Lys Ala Lan 

35 . 45 ' 

Ax« Pro Lau 61y eiy Sar Ala Xla Lau 61a Bis 61y Arg Cya Vxo Bis 

50 55 «0 

Thx Trp Hat Ala Ala Pha Tyr Tyr Tyr flax Lan kap Thr Gly Pbm Pha 

65 70 15 00 

Ala Bia Val Tyx Thx Laa Cly Sax Xla Cya Tyr Pro Fha Pha Thr Laa 
IS 50 95 



I Lys Val Hat Pha Bis Arg Gly Fha Cys 



Sax Pha Bia Pba Sar Cya Lya Bis Sar Sar Pro Cys Tbv l«a cln Asp 



<210> 231 

<211> 186 

<222> PAT 

<213> Bono aapieaa 

<400> 251 

61n 61y Arg Qy* Thx Fxe Fxo Val Xla Lan eiy Tal Xla Sax Sax Pro 



<210> 232 

<Zll> 157 

<212> PUT 

<213> BOMO aapians 

<400> 232 

Asp Asa Laa Cya Sar Pro Cya Sax Sax Thr Pro Bia Xla Fxe Xla Val 



10 



IS 



Qya Fxo Zha Bis Sar Ala Fro Fha Sar Val 61a Thr 61a Las Fba Thx 

20 25 50 

Aan Bis Tyx Fxo Laa Laa 61b Hat Gla Gly Ala Pre Fha Fxe Tbx Fxe 
35 40 45 

Fro baa Fxo Fxe 61a Laa Sar Sar Fro Arg Arg Lav Sax ila Aan Arg 

SO 55 CO 

Lau Thr Xla Sax Lau Aan Fha Bis Xla Pha val Txp Laa Sar Tyx Laa 

65 70 75 BO 

Pha Thr Pha Xla Asa Laa Lau Cys Pba Sar Lau Val Aaa Gin Sar Pba 



90 



95 



10 



IS 



Fro Laa Asp Xla Axg Asa Asa Xla Thr Ala 61y Val 61y Val W Tyx 

20 25 SO 

Sax Lau cys Asa Xla 6Xy Sax Asa Ila Xla Laa Sax Fxe Bis Txp Ila 
SS . 40 45 

Laa eiy Thx Zla sax Gla Gla val Txp Thr Fxe Pre Ala Xla Laa eiy 

SO • 55 M ' 

Val Tbx Sax Bm Sax Fha Fee Sac Gly Tyr Gla 81a Tyr Cya Xla Gly 
fS 70 . 75 SO 

Val Tyr Thx Fxe Sar Asp Ila Arg Sar Asa Xla Ila Lao Sar Bis Sar 



<210> 235 

<211> 175 

<212> FRT 

<213> BOSKI 



<400> 333 

Arg Sax Arg Lys val J 



11 Txp Pro Lya Val Gly Xla Tyr Ila Fre Val 
10 15 

Laa Lt» Lan Clu Cya Cya Lea Fha Laa Asa Bis Fee Txp Sar Axg Fxe 

20 25 30 

Tbx Fxo Bar Cys Thr Tyr Thx Asa Fxo Xla laa Sar eia Thx eiy Laa 



35 



40 
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Tzp Mu tap Zl* Cly ClB I,y» Cln I«« *V «y t« tl» rto «*» lflr» 
SO 55 W 

»» Fro Al» Jttg top Cly Sia »» Ph* Ar9 Oly «1> Kti ATfl Tyr »rg 
SS 70 W 

Pro cys Lav Iah MQ a«x 8*t Vxe Sw Cya Asg Gla fro Ary fb« lie 



I jUa a»r Bi» Ar« eiy Ar0 SZy Pro thr Ql« te» Lwi Ifcr Lm ly; 
I ISO 155 1*0 



<210> 234 

<2ii> lae 

<212> PRT 

<213> BOMD 



llo 61a thr Itys I<m Ass thx eIm JO* Lys Im im Arg 8or Lys Rw 

15 10 1» 

Lwa T*l Pro Axv hwa 61« I«ia Pro Au Ala Aap I.ys Sor Mt Pro Val 

20 25 30 

eiy Oar Pro Thr Lao Pbo Lys eia Pho Lm Asp Ptw Ala Pro Val Gin 
35 to 45 

Ala Asp Hot tea Asa His bya AT Pro IM IM IM Ala baa Ala Tyx 

50 55 SO 

cys Pba Oly Aro Sar His FIm Sar Lys Zla Arg Ala Sox Lmi llo Asn 

«5 70 75 80 

Thr Oly Zlo Arg Rw Lmi aar Oly Val Qly Zla Fro Slii Aap Arg Zlo 



lya Zla Asp Lao Hat 6ln Arg Sly Cys Zla Zla Tyr Pxo lao Sar lor* 
130 135 1*0 



<210> 235 

<211> 1«5 

<212> FAT 

<213> Bene 

<400> 335 

lys Lys Lys Thr Pro Mat llo Txp lis Lob Laa Sar Pho Ion Iba Sar 

15 10 15 

6lB Mot Val Zla LOO Ior« IM Ua da VU Val yyr Arg Val ais Sar 

20 25 30 

Bla Thr Val Arg l^s Arg 01s Sor 61b 61y loa Asa Sar Sox Sar Lou 
35 «0 4» 

^ Thx Zla 6lB Pro Zlo Fbo Lau Zla Thx Zla 61a Tyr Pho Thr llo Cys 

»0 55 CO 

sax llo Lys Axg Aon His Pho Sax Ola Txp Arg Asa Zlo Bis 61a Asa 
C5 TO 75 BO 

Lys Sox Xla Zla eia Asp Thr Cys Ly* Ala Sox Axg Bis Sox Axg Pho 



'JO' 



<210> 23« 

<211> 21« 

<212> PAT 

<213> Bcoo sapions 

<400> 23C 

Sor Pbo Loa sar Pba Asn Arg Val Glo Lys Zla Xla lie Sar Txp 61a 
IS 10 15 

Fro Sox Fbo Fha Tyx Tyr Bis 61a Cya Lys Cys Thr Sar Mat Thr Bis 

20 25 30 

Lott Fxo Loa Axg ZXm Lys L>u Gin Tyr Lya Lya Tyr Bis Tyr Tbr Tyx 
95 40 4S 

Lan sax Uma Sox Pho Asn Cys Loa Loa 61o Fxo Xlo Loa Fho Cys L«o 
SO S5 CO 
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wooi/ccno 
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fro Ary Tbr Sar Thr Hat Asp Tyx Pro Ph« Tbr Ila Ala L«u Sar Fbe 

65 70 7S eo 

Sax Sar Pho Cya Ila Cys Fha Pro Lau Xla Fha Lys Hi* Asp Val llo 



Pro Sar Sar V«I Val Ttp Axg Tbr Lys Laa Lau Olu Arg Asp Val Cln 



Zla Lob Xlo Sox Loa Laa Lys Asp Val Thx Lys Asp Thr Asa 61a Fho 

145 150 155 ICD 

Cln Lys Sar Fro Asa Fro Hat GXa Xla Bis Fha Fro Lau Sar Laa Sar 



<311> 213 
<212> PUT 
<213> BOMo s^oas 

<400> 230 

Iho em Tyx Pho Val Tbr Cys Axg Sox lys Txp Tip Bis Us Sox Bis 



10 



15 



Lau Val Asa Sor Arg Sox Cys Cys Val Sax Asn Gly Asp Thr Loa Txp 

20 25 30 

Laa Loa 61a Mot Val Thx Lob Pxo Asa Cys Fha Fro Lys Arg Bis Val 
35 40 45 

Als PtM Fho Sox Ola Sox Loa Xlo Loo Thx Loa Hat Vai Zlo Lob Loa 

50 5S W . 

Tyr Fha Tyr Mat His Lau Val Tbx Cys Laa Zla Val Ila Fha Laa ela 

65 70 75 00 

llo ein Fha Loa Loa Bis Arg Val Sox Iho 61a Zlo Lys «la Azg Ola 



S5 



SS 



<210> 237 
<211> 13> 
<212> PKT 



<400> 237 

Thx 6lB Cya Gla Fbo Thx Lys Tyr Thx Zls Zla Tyx Sax Sla Asa Thx 
15 10 15 

Fha XI* Lys Arg Asa Fho Fha Lys Axg Axg Sox Cys 61a Cys Gin Tyx 
20 23 30 

Arg Asa Tyx Lys Asa Fxo Fho tea Fha Fxo Laa 61a Zla Pxo Sox Loa 
35 40 45 

Aap Cys Cys Sax Lys Asn Laa Zla Sox Lys Val Vol Sax Loa Sax Loa 
SO SS CO 

Asp Asn Asp Zla Arg Lys Cys Sax Arg 61b Ila Fha Sax Lys Zls 61a 
SS 70 75 SO 

Sox Ila Txp Tyr Loa Fxo Lys Sax Lys Lan Ola Arg Glo Pro 61a Cya 



<210> 239 

<211> ICS 

<212> FAT 

<213> Boaw sspioas 

<400> 33» 

ttp Fha Thx Tyx Pro Lost Asa Lys Gla tea Lm> Axg Uo Pxo Ala Pxo 
1 5 10 IS 

Ala CIS Arg 61a Tyx Txp 61y Laa Cya Laa Arg Hat Txp Als Loa Slu 
20 25 30 

Lob cys 61y Txp 61y Sox Asa Sox Cly Arg Ala Ala Vol Arg Pro Tip 
SS *0 45 

Thr Box Gly Sax Sax Lys Thx Asp Axg 61b Phs Zla Fba Uo Loa Vhl 



rso eiB Xlm Vl val Lra iM S«x An Tyr Km Sly fto XI* »xe Krg 
U 7Q 73 iO 

Bla *zp clo tor Lya Lm Rm au Piw S«r Cys Imi «1b lora S«z tor 



Vto Trp Pro Pro Rt* tor fIm tor Lm Lro Cy» Cy» Cy» Oln «»r 



<210> 210 

<211.> 115 

<212> vta 

<713> Baao 

<tOO> 240 

tor Tbx mt Cy* II* Fh* rbm Tsp JO* tor* Mat Ara Oa Jte« Cys aim 
19 IQ 15 

val Aan rb* tor lb* Lmi Bin Thr nur II* Vki a*r HI* I^r* «hr ly* 
20 25 30 

km Lys ftr« Iv* Bi* Mt Rm thr V*l 61y te« XI* Zl* nr JUv tor 
3» ID 4$ 

tor V*l &1* Trp Pre Lya 61n Vco Im Pro Ikr Tyr Irp Cly Cys Bis 
50 55 M 

M*t Ly« Qly Fb* tor ly* Azg Un Al* 11* Fto 11* Ly* 61y V*l Ax« 
C9 TO 75 SO 

Hi* Oly tor Oly 61a ain «hr tor ton Tip I^r* Oly tor ly* lm too 
89 90 95 
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<210> 241 
<2Xi.> 19 f 

<212> wrr 

<213> 'Bern 
<«00> 2«1 

v*l torn top II* top v*l Ars tot Gly Cly L*u tor Tyr Pro S*k Pro 

15 10 15 

81* V*l PlM ton ton Arg Asp Mr Asn Cy* Asa Thr 0«x Xm V*1 Fto 
20 25 30 

Fto Ala 8*x tor too U* Pro Tyr dn eXy Ly* tor tor 61a L«b tor 
35 «0 «S 

Asa 61v XI* Trp Lys 61* by* V*l S*r Lya Tyr Tfar Cla 81* Tyr 8*r 

50 95 CO 

Tbr SWT Fto 8«r too «ly ton Ala tor too Cla Azy CIb Tyr U* tou 
£5 70 75 eo 

Lm cys Ala eiy tor Fto Pro ty* toa xi* 8*t fily Fto val Aaa Bis 



'51' 



<210> 242 

<21J> l»t 

<212> PRT 

<213> Hooo 

<400> 242 

Pto Ala ton Fto Pro M*t Fto Zl* XI* Mr ton Asa 61y ihr Pro Zla 

15 10 15 

Cys- mt V*l Ala Trp Gin Zl* Tyr Sly lis II* ton 61* Pro 8*r Pto 

20 25 30 

Pto Zl* II* Pro mm*, tor Arg S*r Oln Xl* tm tor «!« Tyr Ala 8*r 
39 40 45 

ton Zla Tyr too Lys ton Ala Bla Rm Lys Fto ton tor Zl* ton Tte 



50 



55 



Ian ton Tyr 
65 

ton Zl* 61y 
Fto 61a Tbr 



ton Asa Asp Tyr Bis 8*z 

70 

Lys Thr ton too Fto L«a 



Pre Asa Qya Fto L*a tot Gly 
75 00 

Zl* L*n Pro Lm* 61n to* tor 
»0 95 

Fto L*a Thr ton Asp L** XI* 

110 



I Tto Lys Bar XI* ton 8*r I 
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Zl* Lys L*n 

too Oly Trp 

Bis Al« Pro 

1»5 

«310> 243 

<211> ISO 

<212> PRT 

<213> Ba*o 

<400> 243 

ton cys Asp 
Thr 61y Pto 

eiy N*t tor 

35 

Ala Val Gla 



Gly Val Hat Arg Trp Gly 

Pre Pro Ly* Lra tor nr 

20 29 

Ala Gly tor Gla Arg L*a 
40 

Tbr Fto Asa Pro L*a Gla 

55 

L*u Gin Arg ton Tyr Bis 

70 

ein Asp Bl* Val Gin Vhl 



Arg val Trp Bis Bis Ala 
19 

Arg tor Tbr S*r Ala 8*r 
30 

Arg Arg Gly 8*r s*r 81* 

45- 

8*r ton Ala Arg Gin Gin 
CO 

lya Gla Gin Pto Arg Pro 
75 80 

L*o Ala 61y Ly* v*l Ala 



Ala Al* lya Gla cys Ala Gin 



PCT/USOUVTin 



r Ala l4rs Ala Tbr Bis Gly S 



<210> 244 

<211> 129 

<212> PRT 

<213> Bfloe 



<400> 244 

Vhl Gla Gla L*a ein Thr Bis Gly 
I 5 

Asp Bi« Pb* Lan Gly Asp Bis 8*r 

20 

- Asa Gly Thr Cy% Pro L*a Pro Fto 
35 «0 

Tbr Arg Val Val tb* Pro S*r Arg 
SO 55 

Bis a*r ton Cly Al* Cys tor Val 
65 70 

Thr Ato Zl* Pro Rm Cya Zl* fto 
as 



S«r ^ 

J 

Ala 1 



t Oly 
90 

1 Val 



L ton Gin Trp l«a 

> Tbx Asp Cla Thr 
30 

I Gly Pto Gly Tbr 
45 

I L«u Arg Val iXa 

60 

r Val Zl* S*r fto 

75 

Bis Pro Gla Asp 

Trp L«u His top 



Val Trp 

15 

Gin Val 
Val Al* 

Pro Cla 

II* ton 
80 

Bis Pre 

95 

Aen Lya 



<210> 245 

<21l> lei 

<212> PUT 

<213> Bono sapi*ns 

<400> 245 

Gin tor Lys H*t too zl* Gly Gly Ala Pro Pre Gla Cya Vsl Gin Asp 
15 10 15 

iM Ala Al* ton A*p Al* Tyr Omt Gla Ato Lm Gly «hx Arg Gin Ala 

20 29 90 

Pro Cly L«u Pro Ph* Trp Ala V*l Asp too Trp Cly Arg 8*r Trp Pro 
35 40 45 

ton Gly Trp CVs Bis Cys tor 8*r Tyr Pro Lys Cy* Pro Pto Tyr Als 
SO 55 60 

Cys Bar Gly ton Ala 8*r Asa Tbr Xan Lya Vhl tor tor Lya Gly Gla 
69 70 79 BO 

Gly Arg vei Pre Cym Gly Lys Arg T^ ton Fto Gin Al* Lya Ala Gla 



•5 



95 
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WO 01/66750 

Gla vsl lops tyx >u Vm Rw 61y ImIm Rm Bla Rw Thr I1« ten 
39 «0 <9 

S«r Lra Lm Val Rw Zl« Ths »• His S«r Lya Clu Rm Ila Hi« 
50 55 SO 

Asp TbK 8*r Gin Val Vh* Lm XI* 8«r rz« Val Ary rre V»l Val Xys 
65 70 75 to 

Lm L«u Trp flis Tyr 8*x Thr Pbe Sar Lau Sex Val Rt* ph* Pro 8*r 



pcnusounsn 



85 



90 



95 



<210> 24C 

<211> 137 

<212> PRT 

<213> Boao s«pi«n« 

<«00> 2«C 

Gin Am Thr Fli* Tyx Bla Zl« Am 8*r Cys Thr Mat XI* Tcp ten el* 



10 



15 



Glu lv» Amu Bmx Txp v*l lya Vh* VU IM Lys Rla LMi RM 2>y* 
20 2S 30 

Sar Lao Bis Thr ?ba Ila Cya Pro Asp Ly* Thr Cys Lan An Pb« Fb* 
35 40 45 

L*v lays 61a Lam Tyr Cya Pro Sar Zla Cys L*u Thr I>ys Pb* Pba Lys 
SO 55 60 

Gly Bla thm Bin Pro Rw Gla Arg Si* l9* Val 61y V*l Vzo lor» Vze 

S5 70 75. 80 

Pro Pb* I>*Q Ala I<«u Pro Val Gin Aan Thr Bet Lav Bia 9*r Tyr Hat 



90 



95 



<210> 248 

<211> 145 

<2a2> M.T 

<213> aen» 

<400> 24B 

Pre II* Pro Pre 8*r Glo Gly Lata Gin 1^ Ala Rm Itar Rm Hat i 



10 



IS 



Pro Gly Zl* Axg 8*r »ro Gla Thr Arg Am Pb* Vb» Zl* M*t Glv 
20 28 30 

Val Txp Gin Txp Al* Tbx Lya Pre Ly* VbI 8*r Val L*n Ima 8cx Aap 
35 40 49 

11* Al* Sar L*u Arg Am Arg Bin Pro Gly Arg Aap Gly Hat Sar Im 

50 55 60 

Zl* Ly* Cya 8*x Al* Gttt V«l 8*x 8*r Arg Qly L*a Txp Cys Cys Pro 
65 70 75 80 

8*r Gly cya Am 11* Cya Xlix Lya Pxe Val Thx Gin Tyx Tyr Tlkx Gla 



■5 



90 



95 



<210> 247 

<211> 149 

<212> PUT 

<213> Bene aaplttn* 

<400> 247 

Sar rxo Mat Lm Gin Fba Tyc Arg Lm Sly Z^r* L** Arg Al* Qly V*l 
15 10 15 

Thx Cys Tyc S«r Sar Tyx Pxo Gla The Ty< Lya Tbx Lya 8*r Ph* The 



<210> 249 

<21l> 146 

<212> PRT 

<213> aono 
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147 

<400> 249 

Ma Thx S«x v*X S*r S*r v*i Lys Pre Lya Lau Sax Lys Cys Gin Zl* 
IS 10 15 

Hat Lwa-Cya Val Lya Lm Lm Zl* Gla Cya Lm Axg Gla Gla Am 8*r 
20 25 30 

Axg Lav 11* II* 61n Sar Zl* Cla Thr Thr Pha Tyr Cly Asp Asn Laa 
35 40 45 

Txp a*K Gin Arg Lm His Lya Cys S*r Ph* Bia Sar Tyr 8«x S«x S*r 

50 55 «0 

Aaa Tbr Lya Lm Lau S*x XI* Pro Gin Lm Lya ll*t Thx L*a Lm Thx 

65 70 79 80 

Asp Lm Tyx L*n Ph* Zla Cys His Ph* Sar Arg Arg Thr Al* Zl* Lau 
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<213> Boae a*pi*ns 

<4De> 250 

Ph* Thr Gin Gla Sar 8«x Arg Pro Sax Thx Ph* Gly Al* Am Lm Gin 



10 



19 



Lm Gly Cya Arg Pxe Al* Cly Thx Ph* II* Lys Cya Tyx Tyr Pha Ila 
20 25 30 

Pha Ala Sax Glu Glu Lm Pro Asp lb* val Lya Thr Lau Cya Am Vxo 
35 40 45 

Sar Pre Ph* Pha Trp Bis Sar Arg ftln Lm Asa Lyt Bis Lan Lm Thx 

50 53 60 

Pre Lm Lm Cys v*l ll* Axg Cys Cln Axg Bis Trp Axg Tyr Qlu Blia 
65 70 75 80 

Pro Hat Val Oax 

<210> 251 

<211> 62 

<212> PRT 

<213> Bono sapiana 



Ala Pro Trp Sly Trp Ala Sax V*l 8*r Val Cya Ala Arg L*n Glu H*t 

15 10 15 

Al* Sar Arg Tyr Gly Leu Gla Glu Bis Bia Gin V*l Bia Lm Zl* Pb* 
20 29 30 

Al* Ph* Lm cya Gla Bia Val Cym Bia Lm Gin Cys Las Thr Gla Bis 
35 40 45 

Val Gly Pro Al* Hat TXp Ala Val Sar Lm Pro 8*x 8*x Tyr 

50 55 60 

<210> 252 

<2ll> 117 

<212> PRT 

<213> Bono saplma 

<4D0> 252 

Ly* Lya Gin Pre Thr M«t XI* Txp XI* Lm Lm 8*x Ph* Lm Pb* S*r 

15 10 15 

Gin Hat Val XI* Lan Lya Lm Ila Gin Val Val Tyr Arg val Bi* sar 

20 29 30 

Bis Thr V*l Arg Kya Arg Gla fl*r Gin Uy Lm Am S*r 8*r S*r Lm 
3S 40 45 

Thr Ila Gin Pre XI* Pb* Lm Ila Thr XI* Gla Tyr Pb* Pxo II* Cy* 
50 95 60 

S*x U* Lya Arg Am Bia Pha Sar Gla Trp Arg Asn 11* His Glu Am 
65 7 0 75 80 

Lya 8*x Zl* XI* Gin Aap Thx Cym Lys Ala s*r Arg Bis Sar Arg Pb* 



<210> 253 

<211> 134 

<213> PAT 

<213> Homo sapiana 

<400> 293 

Thx Pb* XI* Lya Bia Rm Ma S*x Oly b*u Sar Pb* S*r Pro S«r Cy* 

15 10 IS 

Bis V«X Al* 11* II* II* Pb* Tbr Sax Al* S*r Al* Tyr Pb* Lya Pre 

20 25 30 

Bis Am Lya Lm Lau Ala Fba Pha Pha Ala Ila Asp Am Am L«a Lf* 
35 , 40 45 

M*t Thr Gla Am RM Am Gly Pb* Ila Tyx Pxo Gin Ph* Tyx Aap Pha 
50 59 60 

Axg Sar sar Pb* Lan cya Val Asp L*tt Lm II* Tyr Ph* lm S*x 

69 70 75 SO 



nir Sl« The S*r Rm'Am Im S«x Cys S«z Tbr 61y L«n Lm Thr Jim 



rze Im Lm Gla Lys tar 61a Fro Gla Ly« Cla S*x Tbx Tyx ^ GIb 
CS 70 75 SO 

Lya A»p Rm a«r Am Bl» Lya Cly »^ VaJt The L«n Cly i.«a Cys n« 



<2X0> a»4 

•<2ti> isa 

<212> IDT 
<213> Bone 

<tOO> 2S« 

The Rw Lm SWT Arg His Vba L«a Mat Tcp Lya Arg Pb« Ihz 61a S*r 

19 10 IS 

Asp Thr Rm Lya 6Jy Lm Slir Arg A«p lla Cya Cya Lati Cya L«a 2.«a 
20 2» 30 

nw a*r Tcp Ary Sar Ala ihx Xaa Lya Ala Sax 9«r Thr Cla eiy Bla 
3S 40 «5 

Lm tar thr 61y Im rha Lan tar tar tar Bim Aan laa gar Cya OXm 
SO 9S SO 

Thr Zla Thr Satr «hr Thr tar tan 61y rre cya «ar 6lB rro Thr Maw 
C» 70 79 BO 

Hm tan »ro 61a Val eiy Zla Ala tar Ala Vm Tyr cya Lmi Bla Sax 
95 90 »5 



<210> 256 

<2ii> las 

<212> PRT 

<213> Bone aaplana 

<I00> 256 

61y Bla Ary Vro Sar Ffaa Bia Pha Cya term rco Ar« Oly Xla tan >hr 

15 10 15 

Aap a«r Thr Thr Tyr rro tas tan Val Imn Xla Gla Cla Aap Thr Sly 
80 29 30 

Lan Lya Vra Bla Pha Mm Arg Ala Vha Vhl Qra Xla Sar Xya Ua tan 
35 «0 «S 

Pha Tyr Arg 8ia laa 7n> Pha tar Sha*Zl8 Ma Pha taa tar Bis Aan 

50 SS CO 

Aaa tar Ala Pta tan taa Tyr eia Cya Thr tar Aap tao Thr 61» Ary 
65 70 75 OO 

Ua eiy Gly Gla Thr Aap Cya tan Lau Sar Val Sar Cym AU taa tan 



<210> 255 

<211> 155 

<212> fKT 

<213> Bean 

<400> 259 

Cya I^B Thx Oly eiy Laa Lya Lau ila Fha Arg Hia Bla Cly Xla Lan 



10 



15 



Tyr Arg taa tar Lao Tyx tau Gin Aap Val Arg Lau Mat eia Val Lau 
20 29 30 

Sar Xla Laa Staa Pre Lau Lan Xta Bia Sar fta Laa fte Thr «la Arg 
35 40 ' 45 

Lan Asa Pta Laa Sar Bla Xla tar Val Laa Laa Ala Pra Lan Pha Pha 



50 



55 



CO 



<21D> 257 

<211> 128 

<212> PUT 

<213> BSM 
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Bis Pha tan 

1 


Pro 


Bis Xla Lan ein 
9 


Lan val Lata 
10 


Fha tan Xla Lya Ila 

15 


taa Val Xla 


Pha 

20 


Arg Gly AU 


Xla 


Pha Cya Pto 

25 


Gin Asp Fha Fha Lya 

30 


61n Val Xla 

35 


Lau 


Lya Ata Lya 


Pta 
40 


Lya Gin Lya 


Glu tan Val Ata taa 
45 


Val Asp Pro 
50 


Val Gly Sar Sar 

55 


fha 


Lan Cy» Tsp 


sar Xla Pto Cy» Ila 

«0 


Pro Ma Gin 
S5 


Pha 


Ala Pha Lan 

70 


Pto 


Aaa Xla Pto 

75 


TCP Tyr Sar Arg Fto 
BO 


Lan fha Pha 


Gly 


Thr Pto Val 
05 


Bla 


Xla Asa Pto 

SO 


Laa Val Tsp Arg Arg 
95 


61y Xla Lao 


Ila 

100 


Ala Asa Gly Thr 


Lya Val Tyr 
105 


Axg Asp Xla Val «ta 

110 


Pro tan Lau 

115 


Pha 


Pha tan Pha 


tatt 
120 


Hla tar Xla 


Lau Val Mat Gly Asa 

125 


<210> 25B 
<311> !«• 
<212> PUT 
<213> Bono 




Laaa 








<400> 250 












Lya Gin tar 

1 


Tyr 


Xla cars Xla 


Laa 


Pto Tyr Xla 


Tyx Pha val Xla Ito 
15 


tan Laa Sar 


Thr 
20 


Val Sar tar 


Lau 


Lau Pro Pto 

25 


Lan Ila Gla do Pto 
30 


Aan Ala ^ 


Xla 


Cya Val Fha 


Ala 

40 


lya Thr 


Pra Sar Xla Thr Cy* 
45 


Sar Ila Tyr 

50 


61a 


Tyx vha Trp Pra 

SS ' 


Lan Thr Gla 


Lya Val Lan Tyr Tyr 
CO 


Arg Olo Lya 
<9 


Sax 


Thr Axg Lya 
70 


Gla 


tar Gly Thr 
75 


Sar tar Lya Arg A«p 
•0 


Sar Ila Val 


Gly 


Lya Asa Thr 
■5 


Aap 


Pra Gly Gly 
SO 


Lya Lan Pra Gly Laa 
•5 


Oln tar Gla 


Laa 

100 


Tyr Tyr Pha 


Gly 


Lya Thr Ihr 

105 


lyr tan Lan Tyr Lav 
110 


Fta Trp Tyr 
115 


Pra 


Cya tan tan 


61y 
120 


tar tan taa 


Asa Pro Lan Xla Ata 

125 


Lan tan Gly 

130 


Pha 


Asa Arg Sar ein 

135 


Asp Pto Arg 


tag Ala Rta Asp 


Asa ryx Xla 
145 


Arg 


Val Thr Tyr Tyr 
150 


Cya Tyr Pra 
159 


Xla Cya Bta Sar Lya 
ICO 


Lan Arg Aap 


Lan 


Gly Gla Val 


Thr 
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<210> 259 

<211> 182 

<212> PRT 

'^13> Hono 

<400> 259 

Lan Val Gla Trp Ata Bla tar Sar Hat Arg Pra Ita Pha Bis Laa Asa 

15 10 15 

Pto Lan Cya Laa Arg Ass Gin Lan Tyx tar Asa Laa Cj/m Pto Laa Lya 
30 29 30 

Xla Aaa Val Pto Laa Val Lya Bis Lan Val Sar Sar Gla Xta Laa Ite 
35 «0 19 

Lya Lya Thr Thr 61a Asa tar Gla Gla Gly Gla Thr Asp Sar Ata Aaa 
'so 55 CO 

tar Xla tar Val Pre Arg Lan Asa Trp Oln Hat Laa tan Laa Bta Asp 
C5 70 79 SO 

Lan Gly Lau Xla Xla Cya Lan Gla 61a Bis Cya Pto Arg Vhl Val Tip 



Sax cya Cya Xla Laa Pra Xla Sar tar Cya Arg A^ Axg Xla Pto Bta 

145 150 159 ICO 

Pto Xta Lou Xla Tyr Aaa Tyx Val Xla Pro Pto I^r* Aan Bta Pro Sar 
1S9 170 175 



<210> 260 

<211> 207 

<212> PRT 

<213> BSRO aapiana 

<400> 200 

cya Sar tau Lan A^ Pto tau Hat Lan Val Gly Ata Lau Arg iif taa 

1.9 10 19 

Cys Ttor Lya Lan Asp Pro val La« Ola eiy tar Asp Law Thr Gla Ota 
20 25 30 

sar Ala Trp Gly Val pro Laa tin Txp Thr Trp Aaa tar Xla Xla Gta 
35 «0 19 

Arg Fro Sar Laa Pre Cys Sar Laa Cys Val Thr Gly Ata Ala Gin Tto 
50 99 CO 

Gta Val Lan tar Ata Sar Ata Gly Laa Gla Pre Cya Lan Cya Lan Laa 
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teg 8»r lUp S«r Am cy» Tyr l«o T«p Ary Trp L«b Ph« ll« «ly Tbr 



^ 61b HI* V«l 8«x Bla Thr Bl« Lm L«a IM Rw Rm l«x Arg V«l 

115 120 12* 

Ima air Bia Lm Lm Lmi Ola II* Tlur Thr Sac tax Px« Fee Ala 61b 
130 US 140 

twi Ala !*■ Bar Fro Hw r» XI* Tyr Bl» Ala VBl 1«B 61« Bl* Ijj 
1«S 150 lU >60 



1 Lja cm I«o AaB Lan Cya Pro 61j Bar Arg Iflfa A«a Ala Aap 61a 
IBO IW IM 



<210> 2<1 
<211> ItT 

<2i2> ntr 

<213> BeoM aapiaBB 
<«00> 2U 

Gla Tbx Lya filo 61a Lya 61y 61b Vkl I«s Bla rbr Xla 61y Vba Tbr 
1 5 _ 10 IS 

Vkl Am Hat Sar Lya Val IM IM U* U* Bla Mm Mat fyr Pro Arg 

2D 25 SO 

Lau Tzp Ly* Ly* Fba Pbe Vha Hia Lao fro Zla lya Am Ila Bla Zm 
35 «0 *S 

Cly Xla Thx Thz Sax Trp Xla L«a !«« Aap Arg Bis Hir n» Thr Lan 
SO 55 iO 

Tbx vol Lm Pro Bar Bar Arg Arg Lm AU Arg Lya Ala Bla Bla Pro 
f5 70 75 80 

Lm Pre Oly Sar Lys Val Asp Ser Ltn Xla Fha Cya Xla Am Pro fhr 
85 50 95 



Arg XI* Pm Ala Pro Lm Asp Pro Sar Thz Bar Bar Ser Pro eiy 81a 
145 150 1S5 1«0 
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<210> 2tt 

<211> 1«1 

<213> PHI 

<213> aamo Mplana 

<400> 362 

Tyr Val Thr XI* Lm L«o Thr Val Laa V«l Ph« Lao Lau Arg Sar Loo 



10 



15 



Pro fha 61y Xla Arg Trp Ala Lao Sar Thr eiy Ila Bla Lm Asp Lm 

20 2i 30 

61o Val Xla Pba Cya Bla Val Bis Lao Vai s«r Xla Pba Imu Sar Pro 
35 «0 45 

Lm Am 61y sar Ala Aao Pro Val Xla Tyr Fha Pba Val Cly tar Bha 

50 95 SO 

Arg 61b Arg 61b Am Arg 61b Am Lm Xys Lm Vkl Lm Bla Arg Ala 
fiS 70 75 00 

Lm eia Aap Hat Pre eiu Vkl lya Val 61n 61y Cly Pba Lm Arg eio 
B5 90 15 



<210> 2 S3 

<211> 207 

<212> FKT 

<213> BoB» sapians 

<400> 263 

Bla Trp Aro Sar Lao Val Tbr Trp Ala 61u Tyr Lan 61u Pro Arg Ila 
15 10 15 

tar Bar tar Hat Val Asp 61n Lm Cya Asp 61y Val Mot ftrg Trp 61y 

20 25 30 

Aro Aro Val Trp Hla Bla Ala thz Gly Cha Pro Pro Lys Lau Sar Tbz 
3S 40 45 

Pro Arg Sar Thr Sar Ala Sar Oly Hat tar Ala Bly Sar Oln Arg Lm 
50 55 60 

Trp Arg Arg 61y Sar Sar Bla Ala Val 61a Sax Pb* Am Pro Lm 61b 
C5 70 7S BO 

tar Sar L*n Ala Arg 61o 61a6lBBarlmLmeioArgAmTyrHla 
B5 90 95 
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<210> 264 

<311> 204 

<212> PKT 

<213> aoBO aaplans 

<400> 2C4 

eiy Ala tar tar Ola Tyr eiy Am Bin Asp 61y Val Am Lm Ph* Pro 
15 10 15 

Latt Mat tar Pro Pre Lm Tyr Thr Asa Lm Lm lys Pro Thr 61y i«s 
20 25 30 

Loo Arg Lao Oly Am Lys Am Xla l^a Cya Tyr Vkl 61a Xla Lm 19a 
35 40 IS 

Trp Aaa Lm Lya Lou Lm Val Zm 61a Lm fh* im Lyo XI* Pro Thr 
SO 5S «0 

Lott Bar Arg tar Mot Mr pho Arg 61u Arg Thr Tyr Val Ala Arg 61a 
<S 70 75 BO 

Lys Bar l^r* Bio Sar Mat Asa Pro val Lm Lan tar Xla Lm Ola Cfm 



val 61y Bly Bin 6I0 Arg 61a Asp Pro Thr 1 
130 13S 



t eia Lm lora tar sar 



<210> 265 

<211> 1B« 

<212> PUT 

<213> Bo«e 

<400> 2SS 

Xla tar Vol Thr Aap Lm Xla 61y 61y Lys Trp Xla Pk* Bly Bla Pbe 

1 . S 10 IS 

Pha Cya Am Val Pha Bar val Am Val Mat Cy* Cya Tbr Ala Trp Ua 

20 25 30 

Lm Thr Lm Tyr val XI* Sar Xlo Aap Arg Tyr Lm 61y XI* M*t Lys 
95 40 45 

Pro Lm Thr Tyr Pro Mot Arg 61a Lya Bly lya cya Mot Thr Lya Hat 
50 95 60 

^ xi« i«a Sar Val Cya Lm Lm Sar Ala Fha Val Tbr Lm Pro Thr XI* 

SS 70 75 BO 

Pba eiy Arg Ala Bla Am Val Asa Asp Asp Lya Val Cya Lm Val tar 



Thr Ala Val Val Tbr Lm Am Bly Thr Val lya Pbe 61a sin Val eio 
145 ISO 195 160 



<2X0> 266 

<211> 1B4 

<212> PRT 

<213> Bon 

<400> 2C6 

fha Thz val II* Am Val Cys Bar Cya Thr Cys 6la Val Lys tar Pba 

3 5 10 IS 

tar Lau Lou tar Am tar Tyr Vkl Pre Am Zlo Pba Bar Lya Pha Lm 

20 25 30 

lya Thr T^ Aaa eiy 61a Ivs Am Am Pre Pbe Sar tar Pre Ala Sar 
Um Hat I#a Asa tar Rls Pha ser Lm Pha Lm Lm Pba Lm Lm val 
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vml tt» Us II* 8«x cys IM tax Ma VU Mr Cy« Mm HMt 61b rh« 
a 70 15 10 

Jkr9 Vxo Tyr Lm Lan ihx tor L*a Sar Fb* Cln lyr Ior« AiP Mr Cy» 



Am »xo Sly U* MX Sly Vkl Lm BIm lb* Ilw II* Lmi I 
115 



<210> 2n 
<211> 201 

oi2> nw 

c313> Boo Mpi«BJI 
«00> 267 

Fh* Fxo Mr IM ly* tea Mat Bl* Mm Mr V«l pre Mn *r« Cy» aia 

IS 10 15 

Shr Zl* Zl* Bar VaX 61b Iqr* Brg V*l haa Thr Ala Jup Fro Arv Mo 
20 29 30 

Mn Laa Lao Lys Cym Pre U* Cys JOa Oly S*r Trp Lws Val FM 
35 40 «5 

Oly Val Lan Asp Fb* 61v ly* Ian Fro Shr Zl« Fro Mr Ibx 61y Ma 
.50 55 fO 

Cys lya Tys Sly x>an Vyr Zl* Fro Ala Fh* Mo im gIo Mo Cln Fb* 
«5 70 73 BO . 

Bar Itya Tyr 61o Bl* Sor* Brg JO* Tyr Vml Thr Bar Pro Gin Pro Vrp 



61y Zl* tl* Mo 61y hrg Pro Mp Thr Thr lya II* Ma I 
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«400> 2CB 
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45 
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60 
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110 
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<223> lia«*l 8*qu*ne* 



Glo L«a Glo eiy eiy GIB Thr Fro Thr Val 61y Thr Asa Gla H*t Gly 



<210> 21* 

<211> » 

<212> PBT 

<213> Artificial 



<223> liev«l 8*4o*ac* 

<400> 2«9 

Ala Pre Arg Thr Pre 61y Gly Arg Arg 

1 9 

<210> 270 

<211» 20 

<ai2> CKA 

<213> Art&ticlal 



<223> Mev»I B*«D*nM 



<210> 271 

<211> 22 

<212> DBA 

<213> Artificial 
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<21l> 33 

<212> DM 

<213> ArtlflGlal 
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<211> 31 

<212> ONA 

<213> Artificial 
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1^ tides; and methods of making and using all of the foregoing. 
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an extent that no meanlngfttl International Search can be can-led out. specifically: 
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3. I I Claims Nos.: 

— because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box It Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet) 
This International Searching Authority found multiple Inventions in this international application, as follows: 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: Invention 1. Claims: (l-81)-partially 

An isolated nucleic acid molecule comprsiing a nucleotide 
sequence that encodes a polypeptide comprising an amino acid 
sequence homologous to sequence SEQ ID Mo. 135; said nucleic 
acid molecule encoding at least a portion of nGPCR-2356; 
said nucleic acid' molecule comprising a sequence SEQ ID Mo. 
1; a vector comprising said nucleic acid molecule; a host 
cell comprsirig said vector; a method of producing said 
polypeptide; a method for inducing an iirmune response in a 
manmal against said polypeptide; a method for identifying a 
compound which binds nGPCR-2356; a method for identifying a 
compound which binds a nucleic acid molecule encoding 
nGPCR-2356; a method of identifying an animal homolog of 
nGPCR-2356; a method of screening a human subject to 
diagnose a disorder affecting the brain or genetic 
predisposition therefor; a method of screening for an 
n6PCR-2356 heriditary mental disorder genotype in a human 
patient; a kit for screening a human subject to diagnose a 
mental disorder or a genetic predisposition therefor; a 
method of identifying a n6PCR-2356 allelic variant that 
correlates with a mental disorder using said nGPCR-2356 
which comprises an amino acid sequence slelcted from SEQ ID 
No. 135; a purified and isolated polynucleotide comprising a 
nucleotide sequence encoding a n6PCR-2356 allelic variant 
using said method; a purified polynucleotide comprising a 
nucleotide sequence encoding nGPCR-2356 of a human with a 
mental disorder using SEQ ID No. 1; a method for identifying*^, 
a modulator of biological activity of nGPCR-2356; a method 
to identify compounds useful for the treatment of mental 
disorder; a method for identifying a compounds useful as a 
modulator of binding between nGPCR-2355 and a binding 
partner of nGPCR-2356; a method of purifying a G protein 
from a sample containing said G protein using said 
polypeptide SEQ ID No. 135; 



2. Claims: Invention 2, Claims: (l-81)-partially 

Idem as invention 1 but limited to nGPCR-2357 respectively 
SEQ ID No. 2 and 136; 



3. Claims: Inventions 3-133» Claims: {l-ai)-partially 

Idem as invention 1 but limited to n6PCR-2358 to nGPCR-2568 
respectively SEQ ID Nos. 3 to 133 and 137 to 267 (Invention 

3, nGPCR-2358 is limited to SEQ ID Nos. 3 and 137, Invention 

4. n6PCR-2359 is limited to SEQ ID Nos. 4 and 138 , 

Invention 133, nGPCR-2568 is limited to SEQ ID Nos. 133 and 
267); 
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4. Claims: Invention 134: Claims (l-81)-partially; 
(82-95) -complete 



Idem as invention 1 but limited to nGPCR-74 respectively SEQ 
ID Nos. 134 and 268; an isolated nucleic acid molecule 
comprising a nucleotide sequence that encodes a polypeptide 
comprising an amino acid sequence homologous to a sequence 
of SEQ ID No. 268; said nucleic acid molecule encoding at 
least a portion of n6PCR^74; the isolated nucleic molecule 
comprising a sequence homologous to and/or comprising SEQ ID 
No. 134; an expression vector comprising said nucleic acid 
molecule; a host cell comprising said vector; a polypeptide 
comprises an amino acid sequence and/or a sequence 
homologous to SEQ ID No. 268; an Isolated antibody which 
binds to said polypeptide; a method for identifying a 
compound which binds nGPCR-74; a method for identifying a 
compounds which modulates the activity of n6PCR-74; a method 
for screening a human subject to diagnose a disorder 
affecting the brain or genetic predisposition therefor using 
said polypeptide comprising SEQ ID No. 268; 
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Continuation of Box 1. 1 

Although claim 39 is directed to a method of treatment of the 
human/animal body, the search has been carried out and based, on the 
alleged effects of the compound/ composition. 

Although claim(s) 56 and 57 (as far as in vivo methods are concerned) are 
directed to a diagnostic method practised on the human/animal body, the 
search has been carried out and based on the alleged effects of the 
compound/ composi ti on . 

Continuation of Box 1.2 

Claims Nos.: 44,47.52 



Claims 44»47 and 52 refer to a compound identified by a screening process 
without giving a true technical characterization. Moreover no such 
compounds are defined in the application. In consequence, the 
subject-matter is not sufficiently disclosed and supported (Art. 5 and 6 
PCI). No search can be carried out for such purely speculative claims 
whose wording is, in fact, a mere recitation of the results to be 
achieved. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on. matter. which, has. not .been^$e.^cched, Jfii5». is,., 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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